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First Photo—Planting Combat Minuteman in Montana 

Wilson: Atmospheric Tests ‘Critical’... . 

Nuclear Rocket To Cost $1 Billion Plus... .- 

OF, Shows Promise as Space-Storable . . . 22 AN AMERICAN AVIATION PUBLICATION 
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SCIENTISTS, ENGINEERS... NEW 


CONCEPTS IN 
Ss SPAGE 





at RCA’S Astro-Electronics Division 
Princeton, N. J. 


Continued research and investigation into new areas of electronics and 
space technology have opened up a number of challenging opportunities 
for creative scientists and engineers at this rapidly growing division of 
RCA Immediate openings are available in the following areas: 

@ APPLIED PHYSICS RESEARCH / Advanced space electrical power and propulsion 
e@ SPACE SYSTEM ANALYSIS/Applied mathematics/Thermodynamics and 
mechanics 

@ PROPULSION STUDY AND DESIGN/For final stage space craft 

@ ELECTRONIC SYSTEMS AND CIRCUIT DEVELOPMENT/ Communications /Video 
and digital data processing/TV camera and pickup tube design 

e@ INFORMATION PROCESSING/Data systems analysis/Computer applications 
and programming research 





To arrange a personal interview, call collect or write: 
MR. D. D. BRODHEAD, Hightstown 8-3177 
Astro-Electronics Division, Princeton, New Jersey, Dept. PE 479 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 
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GM's DSD speeds the answer! 


In the Flight Physics Laboratory of General Motors Defense Systems 
Division, projectiles are boosted to fantastic speeds. Velocities of 
31,000 feet per second have already been achieved. Flights at 40,000 
feet per second or faster are felt to be attainable in the near future. 
Studies are under way of missile signatures, high-speed impact, 
properties of ionized gases. New or refined methods of detection, 
identification, communication and navigation are now under develop- 
ment, and are now being studied in this unique facility. And the 
results of these studies may well be of great significance in pointing 
the way to new methods of defense. Unusual studies like these, 
unusual facilities, and unusually capable men present a great 
challenge and opportunity to scientists and engineers who are 
qualified to make a solid contribution at any level. DSD is now, as 
always, searching for new talent in these areas. 

Scientific areas now under study: = Aero-Space m Sea Operations 
= Land Operations = Biological Systems = Technical Specialties 


High-Velocity Impact—This is an actual photograph 
of the crater blasted into a block of solid aluminum by 
a nylon projectile in tests conducted in DSD’s unique 
Flight Physics Laboratory. Here projectiles from tw 
light gas guns are studied at close range, while flying 
faster than man has ever been able to fly them before 

. « up to 31,000 feet per second. If you can use facilities 
like these, contact DSD 


GENERAL W@® MOTORS 
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Package design of Weld-Pak® module 


Welding interconnections on Weld-Pak® module Raytheon Weld-Pak™ logic stick 





Raytheon “Know-How” Supports M.I.T.’s 
Advanced Polaris Development 


Raytheon is presently devoting part of its unique in- 
dustrial support talents and facilities to system design 
engineering and manufacture of electronics for the 
Advanced Polaris Guidance System. For this program 
Raytheon is under technical direction of Massachusetts 
Institute of Technology’s Instrumentation Laboratory. 


For other university or government laboratories, 
major missile, space and weapons systems contractors, 
Raytheon capabilities are ideally suited to basic pro- 
duction design, prototype and production manufac- 


SEND TODAY FOR BROCHURE 
RAYTHEON COMPANY, Dept. 613B 
Lexington 73, Massachusetts 

Attention: M. B. Curran 

Please mail me brochures checked below: 

[] Welded Electronic Assemblies 

| | Plastics and Components 

[ _] Aero/Weapons Division General Capabilities 
Name.... i 
Title... 
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ture, flight and environment testing, and field support 
of operational equipment. 


Reinforcing these capabilities is Raytheon experience 
as prime contractor-sysiems manager on two major 
missile programs — U.S. 4rmy’s HAWK, U.S. Navy’s 
SPARROW III. Related achievements include 
Raytheon’s famed Weld-Pak® all welded, high density 
analog and digital components, hydraulic actuating 
valves of exacting dimensions, electrical power units of 
extremely favorable power-to-weight ratios, weapons 
systems radomes, missile guidance miniature rate gyros. 


For full information on how Raytheon can lend industrial 
support to your organization’s programs, mail coupon. 


RAYTHEON COMPANY 
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For the Polaris Advanced Guid- 


ance System, Raytheon applies 
PERT-oriented program manage- 
ment techniques throughout, plus 
the following industrial support 
functions: 


w Circuit Design Assistance 

w High Density Packaging 

w Instrument Evaluation 

@ Reliability Tests 

w Test Equipment Design 

w Documentation 

@ Rapid Engineering Model Fabrication 
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——letters 


NSF & Apollo—Clarification 


To the Editor: 


Your issue of Oct. 30 contains an item 
on p. 10 reporting that the National Science 
Foundation is now undertaking a study to 
determine the relative costs of the Apollo 
program, There has obviously been a mis- 
understanding concerning this alleged 
study, and I should like to clear it up for 
the benefit of your readers. 

The Foundation is not making such a 
study. The original statement that gave rise 
to this report was part of a response to an 
inquiry as to whether the Foundation be- 
lieved the effort to send a man to the moon 
was taking too much of the nation’s re- 
sources and manpower, when balanced 
against the needs of science in other areas, 
such as oceanography or cancer research 

It was stated at that time that the full 
effects of this program are not yet known, 
and that the National Science Foundation, 
the National Aeronautics and Space Ad- 
ministration, and other agencies with sci- 
ence responsibilities would cooperate in 
keeping a close watch on the relative dol- 
lar and manpower costs of all these pro- 
grams, balanced against their relative im- 
portance to the national interest. The 
MISSILES AND ROCKETS statement that, 
within NSF, the Office of Science Re- 
sources Planning would be responsible is of 
course correct. 

Because the original statement was 
made on a radio broadcast rather than in 
written form, it was not available for 
exact checking, and your source could 
easily have been misled. The M/R item 
was a faithful and accurate report of in- 
formation that was, unfortunately, erro- 
neous in its particular reference to Project 
Apollo. 

I trust that this will help to clear up 
questions that may have arisen concerning 
the item 

Alan T. Waterman 
Director 

National Science Foundation 
Washington 


lon Test Controversy? 


To the Editor 


I was greatly dismayed over the mis- 
leading implications contained in your ar- 
ticle entitled “EOS Urges ‘More Realistic’ 
Test” (M/R, Nov. 20, p. 27), in reference 
to proposed ion engine testing programs. 

The technical material in your article 
emanated from a paper I! presented before 
the ARS Space Flight Report to the Na- 
tion. This document in no sense contained 
anything condemning the NASA program, 
nor could it properly be considered con- 
troversial. When I talked to your reporter, 
I pointed out that there were several dif- 
ferent approaches to ion engine testing 
NASA has adopted one method: we have 
proposed another. This is an honest dif- 
ference of technical opinion which makes 
for technological progress, not “contro- 
versy.” At best your choice of words was 
unfortunate 









I should also like to point out that 
your use of the phrase, “more realistic,” 
is totally out of context. The implication 
of your headline is that we have judged 
the NASA program unrealistic. Actually, 
the only thing I indicated as being unrealis- 
tic was the use of spin stabilization for the 
test capsule, which subjects the engine to 
an unrealistic operating condition (i.e., the 
engine will not be used on a spinning ve- 
hicle in any real application). This par- 
ticular aspect of their test plan represents 
only a minor portion of the whole test 
concept. The other reason I gave for pre- 
ferring an attitude-stabilized capsule was 
that it permits instantaneous rather than 
integrated measurements, but this does not 
imply that the NASA test is unrealistic on 
this account. Thus the quest for “more 
realistic” testing in no way reflects on the 
overall program or its objectives, but 
merely to one particular aspect. 

In another part of your story you say, 
in reference to NASA's testing technique: 
“EOS is presently taking issue with this 
procedure, even though its engine isn’t 
involved.” Neither I nor EOS takes issue 
with NASA’s procedure. We are merely 
discussing another method of testing which 
is unrelated to NASA's approach, or to 
anybody else’s for that matter. 

I strongly believe in the vital role 
played by trade publications in informing 
industry of important technical develop- 
ments. However, in the present instance, 
your story appears to have as its purpose 
the creation of a political issue where none, 
in fact, exists; rather than the straight- 
forward reporting of the technical aspects 
of ion engine testing. 

I cannot help but feel that you have 
led many to believe that a raging con- 
troversy now exists between EOS and 
NASA and that I or my company feel 
the need to decry publicly the method 
which NASA has chosen. Such a conten- 
tion is patently ridiculous and I am writing 
this letter to make this clear. 

Both testing techniques are interesting 
and both have technical merit—only actual 
space test will place them in their proper 
perspective 

Ronald S. H. Toms 

Senior Scientist 
Electro-Optical Systems, Inc. 
Pasadena, Calif. 


Day’s Work for Day’s Pay 


To the Editor 

Everyone gets on the gravy train when 
a government contract is let. I have worked 
in Civil Service for twenty years, in in- 
stallations, programming, letting contracts, 
etc., and I have noticed poor organization 
particularly in the missile business. It is 
easy money for the labor unions and, 
knowing the urgency of the program, they 
can lag as much as they want... . 

Civilian contractors should take a good 
long look at their payrolls, the quality of 
their personnel, and maybe some savings 
can be passed on to the government. 

A Civil Servant 
Cheyenne, Wyo. 
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THERMOPLASTIC 
RECORDER/DISPLAY 
SYSTEM 


Ground-level detail 
projected to vehicle 
for immediate use 


. LEADER IN AERO/SPACE ELECTRONICS 





At 40,000 feet and higher a pilot could spot ground 
level targets no larger than a tank by using a new 
recorder/display system developed by General Elec 
tric’s Light Military Electronics Department. A 
photographic view is obtained from _ side-looking 
radar, recorded on thermoplastic tape, and displayed 
instantly on a screen in the cockpit: Requiring no 
cathode ray tube, the screen has variable brightness 
that permits operation in ambient light, without the 
use of a hood. 

At extreme heights—or in space—the system is 
capable of providing great detail and a permanent 
data record of TV, infrared, or any other ‘“‘eyes”’ of 
the vehicle. Combined or composite displays are also 
possible for integrated display applications. The 
thermoplastic recorder/display system is a typical 
example of LMED contributions to progress in 
aero/space electronics. 


GENERAL @@ ELECTRIC 


Light Military Electronics Department 
Utica, New York 
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The Countdown 


WASHINGTON 
DOD Spending: The Upward Curve 


As the FY °63 defense budget nears its final form 
before being submitted to Congress, the new spending 
level is being estimated at about $50 billion in the Penta- 
gon. The new authorization request is expected to top 
$51 billion—possibly approach $52 billion. The current 
long-range spending estimate over the next five years: 
An average of about $50 billion a year. Spending for 
FY °62 is expected to nearly top $47 billion when the 
totals are in. 


NASA Spending: The Steep Ascent 


Estimates of the NASA authorization request for 
FY °63 have taken another jump upward. The new figure 
is about $4 billion to $4.2 billion, compared to the old 
(about one month) estimate of $3.7 billion. The reason 
for the increase: A decision by the Kennedy Administra- 
tion to push R&D on orbital rendezvous techniques and 
the giant Nova booster as part of the Apollo Manned 
Lunar Landing Program. 


Limiting the Skybolt Buy 
The Kennedy Administration’s decision not to ex- 
tend the procurement of B-52 intercontinental jet bombers 
will have an important but so far little-mentioned side 
effect. In all, the total Air Force buy of B-52’s includes 
only some 100 B-52 H’s and only the H models will 
carry the Douglas Skybolt ALBM. This means that Sky- 
bolt procurement by the U.S. Air Force will now be 
limited at most to about 400 missiles plus some spares 

for reloading and training. 


Gamesmen on Capitol Hill 


The Senate Space Committee and the Senate Com- 
merce Committee appear to be heading for a sharp 
jurisdictional fight over the planned commercial com- 
munications satellite. The Space Committee indicates that 
it will hold hearings on legislation involving communi- 
cations satellites. However, in the past, all legislation 
involving communications has been considered the spe- 
cial hunting preserve of the Commerce Committee 


Mobile Minuteman Moving 

Resumption of greater R&D work on the all-but 
stalled mobile Minuteman program is still part of future 
DOD plans. New money for the program is now con- 
sidered to be securely included in the FY °63 Air Force 
budget. And Boeing is receiving additional funding— 
$3.08 million—for R&D on both the fixed and mobile 
Minuteman systems. 


Alkali Flats vs. Rogers Dry Lake 

Fight is shaping up between White Sands Missile 
Range and Edwards AFB for the job of recovering space- 
craft. Arguments are being advanced that WSMR’s Alkali 
Flats offer better landing conditions than Edwards’ Rogers 
Dry Lake, which handles the X-/5 and is bidding for 
Apollo and Dyna-Soar recovery role (M/R, Nov. 27, p. 
144). WSMR backers want to turn Alkali Flats into a 
“national aerospace landing site.” 
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INDUSTRY 
Saturn S-1B Stage Award Due 


Awarding of a prime contract to build NASA’s Saturn 
S-1B booster is now expected about Dec. 15. The stage 
will have four F-1 engines developing a total of 6 mil- 
lion Ibs. thrust. 


Front Office Intelligence 


Look for Laboratory for Electronics of Boston to be 
admitted to New York Stock Exchange trading shortly 
after Jan. 1. . . . CBS Laboratories, Stamford, Conn., is 
planning to double its present factory space to handle 
an expansion in dry-film lubricants and possibly an in- 
crease in its Photoscan aerial recon system. . . . Martin 
Marietta has re-established its (Titan) Missile Site Acti- 
vation Division, headed by Vernon L. Rawlings, at Den- 
ver... . L. Eugene Root, president of Lockheed Missile 
and Space Co., is the 1962 president of the Institute of 
the Aerospace Sciences . . . and NASA has hired F. W. 
Godsey Jr. as a consultant in its ComSat program. He 
is a former president of Electronic Communications Inc 
and vice president of Westinghouse Electric Co 


Norair Hunting MRBM Role 


COUNTDOWN hears Northrop’s Norair Division has 
122 people working on the as-yet-unfunded Air Force 
mobile MRBM. The division is seeking an integration, 
assembly and test role and is understood to have already 
conducted a survey in Europe of roadways, bridges, tun- 
nels and vehicle types. . The Martin Pershing, inci- 
dentally, is beginning field trials (no firings) early next 
year in Alaska, Arizona, and a tropical area still to be 
selected 


TOW Evaluation Under Way 


The Army is evaluating bids on TOW (tube-launched, 
optically-tracked, wire-guided) antitank missile, which is 
intended as a successor to France’s Entac. Twenty-five 
firms were asked for bids; a decision on awarding con- 
tracts is due by Jan. | 


INTERNATIONAL 
Russia Beefs Up Defense Spending 


A 46% increase is planned in the Soviet defense 
budget—from an announced $10.2 billion in 1961 to 
$14.7 billion in 1962. The new figure—not including 
military funds hidden elsewhere in the budget—is Russia’s 
highest peacetime outlay for defense. 





Overseas Pipeline 


France’s government rocket propellant and explosive 
manufacturing agency, Le Service des Poudres, now 
employs some 6000-7000 persons in four main labs and 
12 production facilities. Britain’s Royal Navy and 
the Royal Australian Air Force are now testing missiles 
against the Short Bros. & Harland Ltd. Canberra U-Mark 
X target drone, which has a ceiling up to 54,000 ft 
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Space Council Building 
Technical Staff of 25 


The staff of the National Aero- 
nautics and Space Council is being 
sharply increased to handle its chore 
as the White House’s chief space 
advisor. 

The Council—composed of vari- 
ous cabinet officers—will have a staff 
of 25 by the end of the current fiscal 
year, according to Dr. Edward C. 
Welsh, the panel’s secretary. 

Some 12 are already on board— 
the latest addition being Max W. 
Hunter, formerly chief engineer-space 
systems of the Missile and Space Sys- 
tems Division of Douglas Aircraft Co. 

Hunter will serve as an Aerospace 
Assistant to Dr. Welsh. Two others— 
Dr. Charles Sheldon, formerly on the 
staff of the House Space Committee; 
and Henry G. Edler, formerly Presi- 
dent of the National Rocket Corp.— 
have already been appointed. 

When Dr. Welsh assumed his po- 
sition last March, the Council had 
no staff and no funds. 

Congress finally approved a Fiscal 
1962 appropriation of $545,000. Dr. 
Welsh indicated that the budget re- 
quest for next year would be just 
about the same, although the staff is 
expected to grow to 30. 


Procurement Changes 


A draft of changes in Armed Serv- 
ices Procurement Regulations (Part 
4, Section III) proposed by the De- 
fense Department now is being cir- 
culated to industry associations for 
comments. These are due by Jan. 2. 

The proposed new DOD policy 
calls for a priority category placing 
firm fixed price and cost-plus-incen- 
tive-fee contracts at the top of the 
list of preference, and cost-plus-fixed- 
fee and retroactive price redetermina- 
tion awards at the bottom of the scale. 
It represents five months of effort in 
revamping ASPR’s. 

The DOD plan places increased 
emphasis on contracts which encour- 
age good performance, with penalties 


- provided for substandard effort. 


Shots of the Week 


An Air Force Blue Scout Junior 
rocket successfully carried a 29-Ib. 
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Fiex Wing Recovery Mode Tested 
FLYING TEST BED of the Rogallo-based Ryan Flex Wing is now undergoing wind- 
tunnel tests at NASA's Langley Research Center. The wing is being studied as one 
method for recovering large rocket boosters and spacecraft 


package of radiation-measuring in- 
struments over the South Pole after 
launch from Point Arguello, Calif., 
on Dec. 4. 

The rocket reached its apogee of 
27,600 mi., relaying back information 
on space radiation before plunging 
to destruction in the earth’s atmos- 
phere. In addition to instruments for 
measurement of low-energy protons 
from the sun, the package carried a 
new telemetry system broadcasting 
signals on less power than needed to 
operate flashlight bulbs. Scientific in- 
struments included six “open window” 
photo-multiplier tube-type detectors 
and two solid-state detectors. 

Launch of the Blue Scout was the 
first from the Pacific Missile Range. 
Seven previous launches were from 
Cape Canaveral. Ford’s Aeronutronic 
Division is systems engineer and pay- 
load carrier contractor to the Air 
Force on Blue Scout. 

Other military launchings: 

e An Atlas dumped a load of 
dummy nuclear fuel cores into the 
atmosphere during re-entry after a 
5000-mi. flight on Dec. 1. The fiery 
test was to determine how radioactive 
generators aboard satellites will burn 
up and disperse on re-entry. 

© A Lockheed Polaris was fired 
more than 1000 mi. from Cape Ca- 


naveral on Dec. 1 in another re-entry 
test. Firing was from a stable pad on 
the Cape. The ship-simulator launch 
facility now is being dismantled. 

e A Martin Pershing scored its 
seventh straight success in another 
Dec. 1. launch from the Cape. The 
Army said the two-stage missile 
landed “squarely on target.” It was 
the 23rd success in 27 shots. 

e Air Force efforts to launch a 
Martin Titan at Vandenberg Air 
Force Base again were unsuccessful 
on Dec. 2 when “technical difficul- 
ties” forced postponement. 

© Two Marquardt advanced Rok- 
sonde meteorological sounding rock- 
ets were successfully fired at Cape 
Canaveral on Dec. 1-2. The rockets, 
equipped with a microminiature tele- 
metering payload, provided data on 
wind measurement and temperatures 
at altitudes exceeding 180,000 ft 
Marquardt Corp. said the flights fol- 
lowed 14 successful flights of produc- 
tion Roksondes at White Sands Prov- 
ing Grounds, N.M., and the Pacific 
Missile Range. Initial production 
Roksondes are being delivered to the 
Army Signal Corps. 


MA-6 Loses Race with Calendar 
U.S. hopes of matching the Rus- 
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sian feat of putting a man into earth 
orbit this year were crushed finally 
last week when NASA announced the 
flight would not be attempted until 
sometime in January. 

Informed sources said that the 
earliest possible date for the shot is 
now the second week in January. (See 
M/R, July 24, p. 16). 

Technical difficulties or bad 
weather could put the launch off until 
late in the month. 

There were two apparent reasons 
for the slippage. One was some unex- 
pected trouble with the capsule’s 
wiring. The other was the fear of 
Administration and NASA officials 
that a crash program to make the 
flight this year could endanger the 
life of Astronaut John Glenn, Jr., who 
has been selected to make the first 
manned orbital flight. 


Late Contract Awards 

Pentagon contract awards in the 
missile /space field last week included 
a total of more than $121 million for 
some 13 firms. 

Two Air Force contracts for $80 
million are going to General Dynam- 
ics/Astronautics for work on the 
Atlas. Of this, $65 million is for in- 
spection and checkout of Adlas silo 
squadrons. The other $15,369,063 is 
for production of Atlas ground equip- 
ment. The $65-million contract is in 
addition to a $93,369,586 contract 


contract; further research and devel- 
opment on Hawk will be carried on 
at Bedford and Wayland, Mass., un- 
der a $1-million award. 

American Bosch Arma Corp. re- 
ceived a $2,035,000 Air Force con- 
tract for research and development on 
the Atlas inertial guidance system. 

McKiernan-Terry Corp. was 
awarded $1,771,660 for five gyro- 
scopic stabilizers for the Navy's Po- 
laris submarines. 

Allis-Chalmers Manufacturing Co. 
won a $1,251,926 contract for manu- 
facture of diesel generators for the 
Minuteman installation at Ellsworth 
AFB, S.D. The company said the 
work will be done in Harvey, Ill. 

Space Technology Laboratories 
received a $1,197,000 Air Force con- 
tract to investigate the theory of inter- 
ception of enemy missiles with orbital 
antimissile weapons. 

West Bend Co. of Wisconsin won 
a $1,881,600 Navy contract for the 
production of Zuni rocket launchers. 

Federal Electric Corp. received a 
$4-million Air Force award for instal- 
lation of a long-range scatter com- 
munications system. 


AC Spark Plug division of General 
Motors was awarded a $1,877,516 
Navy contract for internal compon- 
ents of the Polaris guidance system. 

For more contract news, see p. 48. 


NASA Gets ComSat Advice 


F. W. Godsey Jr., retired presi- 
dent of Electronic Communications 
Inc. and former vice president of 
Westinghouse Electric Co., has joined 
NASA as a consultant. 

The space agency said his initial 
duties will be to assist in the develop- 
ment of policies and programs leading 
to a world-wide communications sat- 
ellite system. He also will expedite 
the feedback of new devices, mate- 
rials, and techniques into business and 
industry and advise on procurement 
policies and procedures designed to 
improve NASA’s procurement system. 

Godsey retired as president of 
Electronic Communications Inc. this 
year. Prior to that position, he served 
as manager of the Westinghouse Spe- 
cial Development Division, manager 
of its Baltimore Divisions and as vice 
president from 1940-56. 





Availabie for the first time! 





AN ENTIRELY NEW CONCEPT IN 


CONDUCTIVE 
PLASTICS 


Possessing all the conductive properties of expensive 
silver-filled plastics while costing substantially less, this 
new series developed by Chomerics Inc. has excellent heat 
stability and resistivity of less than 0.01 ohm-cm. They 
are non-settling and are consistent in batch-to-batch uni- 
These conductive plastics are offered in a wide 


already held by General Dynamics 
for activation of seven Alflas silo 
squadrons. 

Lockheed Aircraft Corp. received 
a $9,136,605 Air Force contract for 
continued production and _instaila- 
tion of tracking and communications 
equipment for such Lockheed-built 
satellites as Discoverer and Midas. 

Western Electric Co. received two 
Army contracts for the Nike-Her- 


formity. 
variety of formulations to meet your requirements. 


$17..”° for a ONE POUND INTRODUCTORY KIT 





cules. One, for $8 million, provides Supplied as either hot-melt or epoxy. 
for improved high-performance ra- CONDUCTIVE , a eter ae at te Ce 
; ; 3 ads, prototype construction, assen 7 ) 

dar. Work is to be done in Western (THERMOPLASTIC) | : 2 Remcage: mage A 

. ’ . HOT-MELT grounded aluminum truck bodies, electro- 

Electric plants in Burlington, N.C., luminescent panel construction 

and General Electric plants in Syra- 

: op P 5 ea CONDUCTIVE For free style leads and circuitry, connec- 

cuse, N.Y. A $6,349,192 contract 1s (THERMOSETTING) tions on tantalum-slug capacitors, lab re- 

for ground control and guidance EPOXY pairs, conductive encapsulations 

equipment to be produced at Burling- Write today for your introductory kit and prices 

ton, at Douglas Aircraft Co. in Santa y, on commercial quantities. State any a re- 
sta . a3 7 z oa quirements you may have we welcome difficult 

Monica, Calif., and at Continental problems. When ordering specify your choice of 





either hot-melt or epoxy 


‘Chomerics, inc. 


PLASTIC SYSTEMS FOR ELECTRONICS 
TEL.: UNiversity 4-5104 
347 VASSAR STREET ° CAMBRIDGE 39, MASS. 


Can Co. in Chicago. 

Raytheon Co. received $5 million 
in Army contracts for the Hawk sys- 
tem. Ground support equipment will 
be built at Andover, Waltham and 
Dighton, Mass., under a $4-million 
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LT. GEN. R. C. WILSON (RET.) 


instinctive suspicion of bureaucracy” 


THE GENERAL who directed all 
Air Force research for the last three and 
a half years is urgently calling for the 
early resumption of U.S. nuclear testing 
in the atmosphere. 

“Nuclear testing is critical—abso- 
lutely critical,” Lt. Gen. Roscoe C 
Wilson said in an interview after retiring 
as Air Force Deputy Chief of Staff for 
Research and Technology. “It is critical 
not only in military terms—in which it 
is critical indeed—but in terms of long- 
range progress in general.” 

Wilson, newly-named president of 
Allied Research Associates of Boston, 
retired from the Air Force on Dec. 1. 
He was succeeded as Deputy Chief of 
Staff by Lt. Gen. James Ferguson, vice 
commander of the Air Force Systems 
Command. 

In recent weeks there have been 
strong indications that President Ken- 
nedy will order the resumption of U.S 
nuclear tests in the atmosphere within 
the next few months. 

Air Force and other military officials 
have joined with a growing number of 
congressmen and civilian experts in 
arguing for early resumption—particu- 
larly since the Russians broke the mora- 
torium this fall. Wilson’s statement is 





highly eventful. 


Below and underground... 


Wilson Calls Renewed J 


Retired Air Force Chief also sees 


Dyna-Soar as ‘most important,’ ASP ‘inevitable’ 





one of the strongest on the subject by a 
top military man to date. 

© ASP inevitable — Wilson 
spoke out on a number of other pro- 
grams and areas of research with which 
he has been closely associated. He said: 

—“Dyna-Soar is the most important 
single program that the Air Force has 
If man is going to be able to exploit 
space—in the sense of man-in-space 
this is the way to do it. Otherwise, we 
are going to have a tough time talking 
about spaceships.” 

—*“An Aerospace Plane is an inevi- 
table development. If we don’t pursue 
the technology that is going to give us 
one, then we are not taking advantage 
of what we can do.” 

—“ICBM development is far from 
ended. I can see four generations of 
ICBM’s now. They will become smaller 
and more mobile. But that doesn’t mean 
we won't find it necessary to have some 
heavy artillery.” 

—‘“The Air Force has a need for a 


also 


whole family of boosters and upper 
stages — solids, liquids, and beyond 
these, other forms of propulsion. In 


solids there is a tremendous future. We 
shouldn't do anything that slows down 
the development of big solids.” 


New R & D Boss Has 
Diverse Background 


THE AIR FORCE’S new Deputy Chief of Staff for 
Research and Technology—Lt. Gen. James Ferguson— 
was born in the unlikely town of Smyrna, Turkey, of 
British parents the year before the outbreak of World 
War I. 

His father, a businessman, was interned and the 
Fergusons remained in Turkey throughout the war and 
stayed on until revolution forced them to leave in 1923. 
They moved first to Scotland, then to California. 

The next time General Ferguson visited Turkey was 
in 1947 as a military officer attached to the American Aid 
Mission to the Turks. The years between had been 
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Ferguson enlisted in the Air Corps in 1934 after 
being graduated from Fullerton Junior College. After 
the outbreak of World War II, he trained P-47 groups 
and finally went to Europe with one. 

“I arrived in time for the pre-invasion strikes and 
Normandy,” he recalled this week. “After that, I was 
with Patton and we all had quite a go across Europe. 

“Then I went to the Pacific for the invasion of Japan 
But Hiroshima came along and they said, “Thank you, 
we don’t need you now’ and sent me home. I didn’t 
object at all.” 

The 48-year-old general, an impeccable, well-groomed 
man with a military mustache, sat in his new office and 
talked incisively and easily. 

For the last several years, he and his wife have lived 
at Andrews AFB, Md., near the Air Force Systems 
Command Headquarters where he has been vice com- 
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Nuclear Tests ‘Critical’ 


by James Baar 


—Despite statements to the 
trary by some people, “the Air Force 
has some very firm goals in space.” The 
Air Force has “military requirements in 
space that have been carefully put to- 
gether over a long, long time. In the 
light of this, I won't pretend that the 
Air Force has been happy over the way 
things have gone.” 

Wilson, one of the Air Force’s most 
literary-minded generals, spoke in his 
usual low, cultured tones. He wore a 
well-tailored business suit. As he talked, 
he sat at ease in a comfortable swivel 
chair in a Washington office and smoked 
cigarettes 

His comments on nucleat! 
were particularly well-founded on long 
experience in the field. His work in 
nuclear bomb development dates back 
to World War II when he served as the 
Air Force liaison officer with the Man- 
hattan District. 


con- 


testing 


e Extrapolators’ dilemma — To 
fully appreciate the importance of nu- 
clear power development,” he said, “you 
have to think in terms of energy. Energy 
is the key to our modern living. And the 
improvement of this key to meet our 
coming demands is certainly beyond the 
possibilities in chemical power 








Lt. Gen. James Ferguson 
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“The promise of nuclear power is 
very great. But we really don’t know too 
much about it. We have just started to 
develop the knowledge we need in this 
area. And there are some avenues that 
you simply can not approach without 
testing—-without explosions.” 

Nor, Wilson made clear, were un- 
derground nuclear tests sufficient. 

“Underground testing puts us under 
very considerable restraints,” he said. 
“You are confined to the underground 
environment. You are limited in terms 
of magnitude. And there is a serious 
cost penalty. If we want to perform all 
the tests we need, we still must go into 
the atmosphere. 

“We already have had to make ex- 
trapolations. There comes a time when 
you have to put these theories to some 
sort of test or you face the same situa- 
tion as the medieval schoolman. For 
reasons other than moratoria, he had a 
guy named Aristotle.” 

Wilson shrugged and laughed 

“How would anyone have ever de 
veloped the gasoline engine if testing 
had been for- 


gasoline combustion 


bidden?” 


e Seeds of superannuation—Turn 


In the 
travel was 
operations 


ment. 


Turkey; then Korea 
as vice commander of the Fifth Air Force. 

He formally got into the R&D business in 1955 when 
he became deputy requirements director and later director 
in the Office of the Deputy Chief of Staff for Develop- 
In 1959, he was transferred as vice commander 
to the Systems Command. 

“But even in the combat operations business you're al- 
ways getting involved with development,” he said. “In the 
field you find yourself lashing things up all the time.” * 


ing to the East-West race into space, 
Wilson repeated what he has said in the 
past: That Russia is driving toward 
military contro] in space, but that the 
United States still could head off the 
Russian threat 
“We forced ourselves into a position 
of broadening our knowledge, sharpen- 
ing our processes,” he said. “This knowl- 
edge is stronger today. It has more 
reliability. 
“We start with a broader technolog- 
base. And we also have a big 
advantage over the Russian bureaucracy 
because of our political system. I have 
an instinctive suspicion of bureaucracy. 
It has in it certain latent seeds of its 
own superannuation in that over the 
years it adopts the ‘not invented here’ 
philosophy. We're saved from this 
sooner or later by the periodic turnovers 
caused by the electorate.” 

Then Wilson, who has had consider- 
able experience in no small bureaucratic 
organization, added: 

“You do best when a lot of little 
companies are pounding on the door 
with fresh ideas. Where are the people 
pounding on the door when the ideas 
run out in the Soviet bureaucracy?” % 


ical 


mander since 1959. He likes to grow vegetables. He is 
interested in geography. 

“I have an old map of the world on which I’ve circled 
all of the airports where I’ve been,” he said. “About the 
only place where I don’t have any circles is central India.” 
first years after World War II, Ferguson’s 
somewhat curtailed while he taught tactical 
at the Air University. Then he went to 


He likes to read travel books. 


During the Korean War, he served 
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GD keeps No. 1 spot... 





Electronics Gain in Latest ‘Top 100’ 


THE DEFENSE Department's newly released List of 
100 Top Prime Contractors for FY "61 gave new evidence 
of the upward trend in electronic lines in the Missile/ Space 
Industry. 

The giant General Dynamics Corp. again easily held 
the No. | slot as it has four times in the last five years. GD 
also increased its share of the total awards from 6 to 8.5%. 

North American Aviation surged upward from fifth to 
second place, jumping ahead of Lockheed, Boeing and GE. 
Each of the latter dropped one place to third, fourth and 
fifth respectively. 


But one of the biggest shakeups came in the bottom ranks 
of the List’s Big Ten: Sperry Rand moved from 13th to 
ninth place while Douglas fell from 10th to 14th. 

Other major changes included the rise of Westinghouse 
Electric from 16th to 13th (M/R, Nov. 13), Thiokol from 
29th to 24th, AMF from 56th to 30th and Ford from 81st 
to 43rd. 

The List showed that the total of FY 61 prime military 
contracts over $10,000 rose to $22.69 billion—a jump of 
$1.69 billion over FY ‘60. Of this the Big Ten received 
38.6%. 








Pentagon List of FY ‘61 100 Top Prime Contractors 








FY ‘6! FY ‘60 FY ‘6! FY ‘60 
Fy’ 61 | Contracts Contracts FY ‘6! Contracts Contracts 
Rank COMPANY (in millions) Ronk | COMPANY ____| __fin millions) —__ 
1 (1)* | General Dynamics Corp. 1,920.1 1,260.2 51 (95) | International Harvester Co. 63.1 25.6 
2 (5) North American Aviation, Inc. 1,197.4 907.7 $2 (66) | Sanders Associates, Inc. 63.1 40.9 
3 (2) Lockheed Aircraft Corp. 1,175.2 1,070.8 53 (39) Goodyear Tire & Rubber Co. 62.6 | 847 
7 (3) Boeing Co. 919.8 1,008.7 54 Not Listed | Fuller (G.L.) & Webb (D.E.) 62.1 | Noi Listed 
5 (4) General Electric Co. 87446 963.1 55 (64) Gen'l Telephone & Electronics | 61.4 | 43.6 
6 (6) Martin Co. (The) 691.8 596.7 56 (43) | Garrett Corp. 599 71.5 
7 7) United Aircraft Corp. 625.5 | 517.4 57 (62) Shell Caribbean Petroleum Co. 56.9 | 448 
8 (8) AjTaT 5506 | 466.8 58 (47) | Secony Mobil Oil Co., inc. 52.9 | 646 
9 (13) Sperry Rand Corp. 408.0 296.0 59 (69) Olin Mathieson Chemical Corp. 52.9 | 38.1 
10 (9) Radio Corp. of America 392.3 405.8 60 (65) Lear, Inc. 50.2 43.2 
Ln (11) Hughes Aircraft Co. 331.2 349.1 61 (50) Ling-Temco Electronics, Inc. 46.8 | 61.9 
12 14) |tBM 330.0 290.0 62 (59) | Morrison-Knudsen Co. 45.6 | 46.0 
13 (16) Westinghouse Electric Corp. 307.7 257.6 63 (73) Johns Hopkins University 446 | 34.8 
14 (10) Douglas Aircraft Co. 307.4 4049 64 (98) Eby (Martin K.) Construction 42.1 23.7 
5s (12) Raytheon Co. 3049 | 323.4 65 (46) Ryan Aeronautical Co. 42.0 65.5 
16 (15) Republic Aviaton 295.7 265.1 66 (74) DuPont (E.1.) de Nemours Co. 41.7 | 34.5 
17 (17) General Tire & Rubber Co. 290.2 243.2 67 Not Listed | Todd Shipyards Corp. 40.6 | Not Listed 
18 (21) Newport News Ship 290.2 215.2 68 (58) | Kaman Aircraft Corp. 40.2 | 46.6 
19 (20) General Motors Corp. 281.8 | 218.7 69 (91) Fairchild Stratos Corp. 39.8 | 25.9 
20 (18) Bendix Corp. 266.8 | 239.4 70 Not Listed | Eastman Kodak Co. 38.3 | Not Listed 
21 (26) Avco Corp. 251.6 156.9 71 Not Listed | Marine Transport Line, Inc. 37.2 | Not Listed 
22 (19) Grumman 238.0 239.3 72 (72) | System Development Corp. 36.7 | 35.2 
23 (22) McDonnell Aircraft Corp. 219.9 195.0 73 (71) | Mason & Hanger—Silas Mason 36.5 | 36.0 
24 (29) Thiokol Chemical Corp. 210.0 | 131.2 74 Not Listed Fluor Corp. Lid. 35.6 | Not Listed 
25 (23) vat 201.6 1885 75 Not Listed | Aerospace Corp. 34.8 | Not Listed 
26 (25) Standard Oil Co. (New Jersey) 1677 173.5 76 (83) | Richfield Oil Corp. 34.3 29.8 
27 (24) Chrysler Corp. 158.2 187.0 77 Not Listed | Kewanee Oil Co. 34.3 | Not Listed 
28 (28) Northrop Corp. 155.6 139.8 78 (67) Continental Oil Co. 33.7 39.6 
29 (35) Pan-American 127.4 956 79 (60) Magnavox Co. 32.4 | 45.3 
30 (56) American Machine & Foundry Co. 119.8 50.0 80 (93) | Standard Kolisman Industries 32.2 | 257 
31 (36) Philco Corp. 118.8 95.2 81 Not Listed) Standard Oil Co. (Indiana) 31.6 | Not Listed 
32 (37) Hercules Powder Co. 117.0 92.2 82 Not Listed Fuller-Webb-Hardeman 31.1 Not Listed 
33 (30) Burroughs Corp. 111.5 125.1 83 Not Listed | Northern Pump Co. 30.6 | Not Listed 
34 (32) Standard Oil Co. of Californa 109.4 110.7 84 Not Listed! Keystone Shipping Co. 30.6 | Not Listed 
35 (44) American Bosch Arma Corp. 107.6 70.7 85 (63) | Laboratory for Electronics 297 44.3 
36 (27) Chance Vought Corp. 102.5 141.9 86 Not Listed | Ingalls Iron Works Co. 29.6 | Not Listed 
37 (33) Collins Radio Co. 94.0 103.1 87 (61) | Hazeltine Corp. 29.5 | 449 
38 (57) FMC 87.9 467 88 Not Listed | Midland Constructors, Inc. 28.9 | Not Listed 
39 (40) Texaco, Inc. 85.5 768 89 Not Listed| White Motor Co. 28.7 | Not Listed 
40 (34) Minneapolis-Honeywell 85.5 975 90 Not Listed | Vitro Corp. of America 28.4 | Not Listed 
41 (55) MIT 825 50.6 91 (92) | Firestone Tire & Rubber Co. 28.2 | 259 
42 (42) General Precison Equipment 81.3 719 92 Not Listed | Jones-Teer-Winkelman 28.1 | Not Listed 
43 (81) Ford Motor Co. 81.0 30.5 93 (86) | Cook Electric Co. 28.1 | 28.3 
at (49) Bethlehem Stee! Corp. 79.4 622 94 Not Listed | Universal American Corp. 27.9 | Not Listed 
45 (31) Thompson Ramo Wooldridge Inc. 769 120.8 95 (68) Westinghouse Air Brake Co. 27.9 | 39.5 
46 Not Listed | Both Iron Works Corp. 73.1 | Not Listed 96 Not Listed | Sinclair Oil Corp. 26.8 | Not Listed 
47 (45) Curtiss-Wright Corp. 69.8 70.4 97 (90) ARO, inc. 26.4 26.5 
48 Not Listed | Hallicrafters, inc. 68.9 | Not Listed 98 (53) | Marquardt Corp. 26.3 52.2 
49 (48) Continental Motors Corp. | 68.4 63.1 99 Not Listed | Texas Instruments, Inc. 26 2 | Not Listed 
50 Not Listed | Textron, Inc. 65.8 | Not Listed 100 (76) Motorola, Inc. 25.6 34.1 








*Position in FY "60 | 
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Target date slips... 


Nuclear Rocket Pricetag: $1 Billion 


by Hal Taylor 


TOTAL COST of developing nu- 
clear rocket upper stages for the U.S. 
space program is being pegged at well 
over $1 billion. It’s also now pretty 
certain they won't be ready for manned 
nuclear lunar flights until 1968-69. 

The big push in funding is starting 
in FY °63. Harold B. Finger, manager 
of the joint NASA-AEC Space Nuclear 
Propulsion Office, says the forthcoming 
budget request will be $200 million, 
more than double the $90-million FY 
°62 appropriation. (Through FY ‘62, 
about $280 million will have been spent 
on the nuclear rocket program.) 

Finger estimates that by the time the 
first nuclear stage is launched in 1966- 
67 the program will have cost $1 billion 
But he adds: “It will be two more years 
or 1968-69, before the stage is opera- 
tional.” 

The program director said in an in- 
terview that delays in the current series 
of reactor tests have just about killed 
off chances for employing nuclear power 
in a 1967 lunar landing. 

“There is still a slim possibility, 
said Finger, “but it is so negligible that 
it’s not worth talking about.” 

In other developments last week 

— NASA invited 28 firms to attend a 
proposal conference on the prime con- 
tract to develop and test the nuclear 
stage. 

—It announced that a series of tests 
on the Kiwi B reactor—leading to de- 
velopment of the NERVA nuclear rock- 
et engine—will be resumed shortly de- 
spite a recent explosion at the Nevada 
test site. 

—The Aetron Division of Aerojet 
General Corp. was selected to do the 
architectural and engineering work for 
a downfiring nuclear engine test stand 
at the AEC’s Nevada facility. The fa 
cility—funded by NASA—will cost $8 
million. Aetron will get about 10% of 
that figure. 

e What went wrong—Space agency 
officials told Congress during the last 
session that it might be possible to test- 
launch nuclear upper stages in 1965 
That date would have permitted their 
use in Apollo as early as 1967—-NASA’s 
target date for a manned lunar landing 

This was premised, however, on the 
perfect execution of a series of reactor 
tests scheduled to begin last October 

The tests have slipped some two 
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SOUTH AMERICA 
FIRST NUCLEAR ROCKET flights are due to be made from Cape Canaveral in 


1966 -67 


months, with technical difficulties and a 
recent hydrogen gas explosion as the 
chief causes of the delay. 

hus, the first full-power run of the 
Kiwi-B1A reactor using liquid hydrogen 
will not take place for one and perhaps 
two weeks. 

At this point, Finger said the chances 
for a 1965 launch date are extremely 
slim, if not impossible. 

The recent explosion destroyed aux- 
iliary pipes and instruments, but ap- 
parently did no damage to the reactor 
itself. Restoration of equipment and 
instruments checks are continuing. If 
nothing adverse develops, the test pro- 
gram will be resumed and will run 
through the most of 1962. 

Following the gaseous hydrogen 
runs, a test using liquid hydrogen as the 
propellent will begin early next year. 

Once the test series is concluded 
successfully, final design and develop- 
ment of the NERVA nuclear rocket 
engine will be started by the system's 
prime contractors, Westinghouse Elec- 
tric Co. and Aerojet-General Corp. 

The engine will then be fabricated 
into the nuclear upper stage by the 
prime contractor for the Reactor-in- 
Flight-Test (RIFT) program. 

In announcing that 28 firms had 
been invited to the proposal conference, 
NASA that the Marshall Space 
Flight Center will contract for the de- 
sign, development, research fabrication 
and testing of the RIFT vehicle 


said 


Operational version is expected to be ready two years later. 


® Two-stage elimination—Selection 
of the contractor will be in two parts. 
At a meeting last week potential bidders 
were given general information to per- 
mit them to determine whether they 
were interested in doing the work. If 
they elect to enter the competition, 
initial proposals will be due at the 
Marshall Center within 30 days. 

The initial proposals will contain 
information on the firm’s capabilities 
and experience. After the first proposals 
are evaluated, a lesser number of firms 
will be invited by NASA to submit 
detailed offers including cost informa- 
tion and technical approach based on 
complete specifications given them at 
the end of the first phase. 

The 28 firms invited to attend the 
preproposal conference are Avco Corp.; 
Boeing Airplane Co.; Bell Aircraft Co.; 
Beech Aircraft Corp.; Bendix Aviation 
Corp.; Chrysler Corp.; Douglas Aircraft 
Co.; Ford Motor Co.; General Dynam- 
ics/ Astronautics; General Electric Co.; 
Goodyear Aircraft Corp.; Grumman 
Aircraft Engineering Corp.; Hughes Air- 
craft Co.; Ling-Temco-Vought, Inc.; 
Lockheed Aircraft Corp.; Martin Co.; 
McDonnell Aircraft Corp.; North Amer- 
ican Aviation, Inc.; Minneapolis-Honey- 
well Co.; Northrop Corp.; Raytheon 
Co.; Republic Aviation Corp.; Ryan 
Aeronautical Corp.; Space General 
Corp.; Space Technology Laboratories, 
Inc.; Sperry Rand Corp.; United Air- 
craft Corp.; Westinghouse Corp. $34 


15 





Special Report 
In the next few weeks the Special Bioastro- 
nautics Committee of the National Aeronautics and 
Space Council will be writing the future of all bio- 
astronautical research in the United States. The 
panel must decide: Does duplication exist? What 
new facilities must be built? And above all—who 
gets this key research assignment—NASA or the 
Air Force? 
- For an insight into the morass of problems 
facing the panel, M/R on these pages presents the 
views of three acknowledged experts in the field of 








space medicine. 

Congressman Emilio Q. Daddario (D-Conn.) is 
an active member of the House Committee on 
Science and Astronautics. He particularly has been 
a student of the problems of the bioastronautical 
aspects of spaceflight, and has made visits to 
almost all U.S. installations doing bioastronautical 
research. 

Dr. James N. Waggoner is Aerospace Medical 
Director of The Garrett Corp. and was chairman of 
the Aerospace Medical Association convention in 
Chicago this spring. Dr. John L. Mason is chief 
engineer of The Garrett Corp. 


by Congressman Emilio Q. Daddario 


‘A Long Way to Go in Organization 


THE SPRAWL of scientific §re- 
search activities throughout the Federal 
Government presents a complicated pic- 
ture which deserves our closest atten- 
tion. Nothing is more important than 
that we organize the use and direction 
of our resources for technological 
change so that we utilize them effec- 
tively and with the least waste. 

One area in which this is glaringly 
apparent is the field of bioastronautics, 
the life sciences in space. 

The National Aeronautics and Space 
Act sets a clear and unequivocal obli- 
gation on the Federal Government to 
make the most effective utilization of 
the scientific and engineering resources 
of the United States with close coop- 
eration among all interested agencies to 
avoid unnecessary duplication of effort, 
facilities, and equipment. 

But that’s easier said than done. 
When the space program was stepped 
up, in 1957 following Sputnik, another 
scientific scramble was already under 
way. This was the scramble in life 
sciences, mapping out programs, com- 
missioning laboratory work, seeking out 
qualified help. In Fiscal 1961, some 
10 agencies were engaged in some kind 
of biomedical research. 

NASA, charged with the responsi- 
bility for manned space flight, under- 
took to set up and program its own re- 
search in the life sciences. My atten- 
tion was attracted to the apparent total 
independence of, and indifference to, 
the existing facilities and work in prog- 
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ress evidenced by the NASA program 
and I have maintained an interest ever 
since. 

I think we still have a long way to 
go. When I surveyed the scope of 
facilities and personnel available to this 
country in the field of space life sci- 
ences, I was struck by two factors: 
First, the limited number of skilled 
personnel available to meet the multi- 
tude of questions churning forth, and, 
second, the developed state of programs 
in this country and abroad in which 
knowledge and experience had been as- 
sembled in the national interest. 

e Air Force changes—I believed a 
strong effort was warranted to sort out 
this array and secure an integrated ef- 
fort. We have made considerable prog- 
ress since that date. The Air Force, 
whose programs had grown to meet a 
very real national security challenge, 
came to accept the fact that its organi- 
zation needed rethinking. Lt. General 
James E. Briggs, Chief of the Air Train- 
ing Command, disclosed in September 
that the Air Force had moved to con- 
solidate its Own aerospace research 
facilities. 

At the same time, a national effort 
is under way to survey all space medical 
resources and make better utilization 
possible. How soon the report and 
recommendations may be ready, I do 
not know, but I am looking forward to 
them with interest. This study started 
with the basic assumption that there 
is a need to bring order to this research, 


and is being conducted with respon- 
sibility. 

e Military and civil need—Obvi 
ously, the most important job is one 
of management on a national scale. We 
cannot neglect the fact that the uses of 
the atmosphere and space are potentially 
both military and civilian. 

The services cannot stop studying 
the effect of extremes of speed and 
temperature on man, nor can they give 
up their interest in the unusual environ- 
ments in which he may be called upon 
to defend his country. Nor can the 
National Aeronautics and Space Ad 
ministration wait upon all others to sub 
mit their reports before they plan the 
peaceful exploration and exploitation 
of space. 

These facts lead inevitably and al 
ways to the same answer: If we are to 
use our resources wisely and determine 
our answers effectively and speedily, 
we must insist on the maximum of 
teamwork in programing and execution 

The Air Force has acquired con- 
siderable experience in the use of pri- 
vate institutions and private industry in 
studying its problems. I pointed out the 
extent of this capacity in my report to 
the House Committee on Science and 
Astronautics. NASA, working from a 
different approach, is building up such 
a capability. In combination, NASA, 
and DOD have the people and facilities 
from which to build our national effort 

I have pointed this out consistently 

(Continued on page 38) 
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by Dr. James N. Waggoner, M.D., and Dr. John L. Mason 


Goal: Safety and Less Duplication 


THERE IS an immense task in bio 
before the United States 
meet our present 


astronautics 
now, if we are to 
goals 

Duplication of scientific data is al 
desirable, but we cannot afford 
the luxury of unnecessary duplication 


ways 


in achieving these needed pieces of in-* 


formation in the short amount of time 
available. We must further coordinate 
all areas of our bioastronautic effort 
to be sure only the required amount of 
repeat work is being done 

There can be no compromise with 
the health and safety of human occu- 
pants of our space vehicles 
this, three considerations must be thor 
oughly evaluated: 1) all hazards, actual 
potential, the human body must 
face while in space; 2) the human re 
action to these stresses; and 3) all spe- 


To ensure 


and 


cial provisions necessary to prevent any 
adverse reaction on the part of the hu 
man to these potential dangers 

Supporting life in space does not 
necessarily mean that we must totally 
duplicate an ideal sea-level atmosphere 
Certain compromises can be made 
which will not interfere with the hu- 
man’s physical or mental performance 
capabilities 

For example, there is every reason 
that a human safely 
tolerate only 4% the total gas pressure 


t 


to believe can 
present at sea level, as long as the oxy- 
gen content is maintained at a sea-level 
equivalent. Several other compromises 
may be possible to facilitate the engi 
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neering and construction of the space 
vehicle in the short amount of time 
available. However, these must be very 
carefully chosen so that they never in- 
terfere with the human’s tolerance and, 
in fact, comfort level 

[he space occupant 
forming vital, decision-making, on-the- 
tasks. No distraction from such 
as significant temperature and 
humidity variations can be allowed 

@ Ground laboratory tests—There 
are many experiments which can be, 
and are being carried out at sea level 
our knowledge 
man’s capabilities in 


will be per 


spot 


things 


to increase regarding 
space One ex 
ample is a consideration of the human 
tolerance to various partial and total 
pressures other than the normal 80/20 
mixture 

We need to increase our knowledge 
regarding definitive human reaction to 


nitrogen-OXy gen 





a variety of total gas pressures; further 
more, we can simulate at sea level the 
phy siological reaction to sudden reduc 
total that would be 


encountered in were an 


tions m pressure 


space emer 
gency to occur 

Our knowledge regarding man’s re 
action to various partial pressures of 
oxygen lower than normal seems to be 
quite adequate. We could learn more 
about his reaction to oxygen-rich atmos- 
phere for prolonged periods of time 

Our present knowledge regarding 
the occurrence of aeroembolism, or the 
bends, following exposure to oxygen- 
nitrogen mixtures other than those seen 


at sea-level, is extremely limited. Such 
knowledge is mandatory in our design 
of the emergency system in the space 
vehicle in the event of capsule pres- 
surization failure. 

These experiments may need to be 
carried out on animals, before man. 
In potentially dangerous situations, the 
only program is to totally evaluate an 
animal’s reaction, even down to a cel- 
lular level, before taking any chances 
with a human subject. 

These programs of necessity include 
a complete assay of the subject from 
every conceivable viewpoint before, dur- 
ing and after the test. This means that, 
in some areas, we may need to increase 
our knowledge of the body as a whole 
and of its The cooperation of 
Space Age facilities and modern teach- 
ing hospitals and medical schools of the 
country will be needed. 

e In-flight experiments—There are 
three basic parameters which ‘can only 
be investigated in flight: 1) human re- 
actions to the weightless state; 2) phy- 
siological response to random radiation 
of space; 3) psychological reaction. 

Zero gravity is a great unknown be- 
cause of our very limited experience 
with it. Water-immersion tests have 
provided our only means to simulate 
weightlessness on earth, and this, of 
course, cannot duplicate the condition 
in its entirety. However, common sense, 
confirmed by the water-immersion tests 
conducted thus far, indicates quite 


cells. 


(Continued on page 38) 
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AERIAL MISSILE LAUNCHER. Photo shows Boeing B-52 = gravity bombs. New B-52H, with turbofan engines and sophisti 


missile bomber making in-flight launch of Hound Dog missile, cated electronics, is tailored for wide variety of Strategic Air ¢ 
which flies at supersonic speed toward target far ahead. In addition mand mission requirements Later. B-52H will carry hvpersoni« 
to missiles, versatile B-52s can carry regular bomb-bay load of | Skybolt ballistic missiles, a 1000-mile weapon under development 





JET HVDROFOIL. Drawing shows jet- 
powered twin-hull test hydrofoil Boeing is de- 
signing and building for U.S. Navy. Hydrofoil 
will “fly” on under-water wings at 115 mph. 


TWIN-TURBINE helicopter, Boeing-Vertol 
107, seats 25 and will enter service soon with 
New York Airways. 107s have been ordered for 
service in Japan, Canada and Sweden. Military 
version is being built for U.S. Marine Corps. 
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Capability has many faces at Boeing 





SUPERSONIC JETLINERS. Boeing con 


tinues to invest substantial sims in supersoni 
jet transport research. Drawing shows two Boe 
ing designs being studied. Supersonic jets would 


fly two to three times speed of sound, make flight 
from New York to | ondon in under three hours 
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ELECTRONICS 
ESG Studies Modified 


Minneapolis-Honeywell’s Air Force contract for develop- 
ment of an experimental guidance system employing elec- 
trically suspended gyros (ESG’s) is being redirected toward 
evaluation of the gyro itself. Goal is to establish criteria 
now for future analysis and evaluation of ESG guidance 
systems. Development of the 2-in. inertial elements (M/R, 
Nov. 13, p. 30) for the Air Force is being carried out at 
the firm’s St. Petersburg, Fla., plant. 


Astronauts Reported Best for G & C 


Adequate manned control of space vehicles for close 
lunar orbiting and for direct-descent re-entry to earth is 
feasible, according to two recent technical reports by re- 
searchers at NASA's Langley Research Center. The first 
indicates that pilot control for a circular 10-mile lunar orbit 
is not only practical but will reduce greatly the complexity 
and weight of instruments needed for a similar unmanned 
mission. The other report, covering parabolic re-entry, con- 
cludes that piloted systems (simulated) show definite su- 
periority for obtaining ranges in excess of the three other 
automatic re-entry techniques studied 


SUPPORT EQUIPMENT 
AF Buys Weather Display System 


An electroluminescent weather-information display sys- 
tem will be built by Sylvania’s Waltham Laboratories for 
the Air Force Electronic Systems Div., Hanscom .,Field, 
Mass. Data transmitted from a series of AF obsegwation 
sites to the weather center will be decoded and displayed 
in blue-green, 0.75-in.-high characters. Messages up to 72 
characters in length will be handled. The prototype system 
is the forerunner of a massive display center to which all 
AF weather gathering stations may someday relay observa- 
tions. Two display systems will be installed under the 
$48,000 contract, the AF said. 


EIA Forecasts Radar Growth 


Heavy radar market expansion over the next eight years 
was predicted by panelists at a recent Electronic Industries 
Association seminar in Los Angeles. Their estimates in- 
cluded: heavy surface radars—up from this year’s $500 
million to $775 million by 1970; aircraft and drone radars- 
up from $127 million to $215.4 million; shipboard radars 

up from present $110 million to $150 million. ASW, 
range, and space exploration requirements will generate 
heavy growth in surface radar. 


Army Studying Laser Radar 


Scientists at Fort Monmouth’s Signal Corps R&D Lab- 
oratories are aggressively pursuing an application of laser 
beams to a radar-like device. By aiming the laser beam at 
an object and picking up the reflected energy in a telescopic 
sensor, the distance to the object can be measured precisely 
Advantages of such a device, the scientists say, would in- 
clude simplicity and small size as well as enhancement of 
present radar detection capabilities 
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Telestar Telemetry Station Delivered 


The first ground telemetry station for AT&T's Telestar 
communications satellite has been delivered to Bell Labs’ 
Hillside, N.J., site, according to Electro-Mechanical Re- 
search, Inc., builders of the PCM telemetry equipment. The 
equipment will receive, record, decommutate, display and 
print out 118 data channels. This information will be used 
io determine the optimum design parameters for the opera- 
tional satellites. 


Computer Power Supply Announced 

A compact and highly precise power supply—capable 
of regulating computer voltage levels to within 0.75%—has 
been developed for RCA’s 601 computer, according to its 
developers, Airpax Electronics, Inc. The system uses tran- 
sistor-driven magnetic amplifiers for voltage control of the 
total 13-kw load. Combining six separate voltages to make 
one power supply, the Airpax units can maintain precise 
control even though the line voltage may vary as much as 
15% above or below the nominal value, the company said. 


ADVANCED MATERIALS 
Ultrasonic Welding Out for High-Temp Metals 


An Air Force report turns thumbs down on applying 
ultrasonic welding to heat-resistant metals. “It appears,” 
states the report, “that as a material's hardness increases 
and the ratio of tensile strength-to-yield strength decreases, 
weldability by the ultrasonic process decreases.” The process 
is still recommended for aluminum and other relatively soft 
metals. 


Extrusion Die Temperatures Increase 


Steel extrusion dies sprayed with aluminum oxide can 
withstand operating temperatures up to 3400°F without 
die-wash from refractory metals. Harvey Aluminum re- 
searchers predict the working temperatures can probably 
be ranged upwards to 4000°F through use of other coatings 
such as zirconium oxide or zirconium silicate. But lubricat- 
ing the billets still remains a problem. 


More on Re-entry lonization Heat 


Armour Research Foundation scientists have developed 
an improved heat-transfer gage which extends the range of 
shock-tube thermal measurements. Its use in stagnation heat- 
ing studies substantiates recent work of GE scientists show- 
ing that heat transfer is significantly increased due to the 
presence of ionized gases (M/R, Nov. 20, p. 14). The 
modified film gage neutralizes the ionized companent and 
measures the total heat flux to the body and the purely 
convective flux 


New Machine-use for Diamonds 


Metals now are being burnished with diamonds—a .new 
use for the high-priced carbon particles—says General 
Electric engineer E. H. Hull. He told a recent American 
Society of Mechanical Engineers meeting that diamond- 
burnishing produces smooth surface finish and work- 
hardened surface layers. Accuracy of the original surface 
is preserved or improved, since no metal is removed during 
the process. Uses seen are on journals to reduce bearing 
wear, and on surfaces to improve the leak-tightness of 
vacuum seals. 
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REACTION’S 10,000-lb.-thrust engine, here 





running on N,O,/MMH, could easily handle OF, systems 


OF. Promising As Space-storable Fuel 


by John F. Judge 


SCIENTISTS at the Reaction Mo- 
tors Division of Thiokol Chemical Corp. 
are perfecting oxygen difluoride as the 
lead item in a new family of space- 
storable propellants. 

Recent selection and mission studies 
have shown that OF, oxidizer bi-propel- 
lant systems have several distinct ad- 
vantages over other high-performance 
propellants: 

—OF, is unique in that it provides 
good performance with both carbonace- 


NOTE: 
ENO OF CYLINDER 
ORIENTED TOWARD 
SUN. 


EQUILIBRIUM TEMPERATURE - *F 





ous and non-carbon:ceous fuels. Flu- 
orine will not. 

—OF, and its fueis provide a high 
propellant-combination bulk density, 
which results in more compact vehicles 
and less structural weight. 

—OF, is extremely easy to store in 
space as compared to oxygen, fluorine 
and hydrogen. 

—OF, systems 
vanced hardware- 
operate in currently 
engines. 

The propellant evolution has been 
under way at Reaction Motors for over 


do not need ad- 
the combinations will 
developed liquid 
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two years. Researchers looked for spac 
storable combinations having perform 
ance characteristics at 
liquid oxygen-hydrogen 


least as good as 

@ High nozzle ratios—Since space 
propulsion systems were involved, low 
gamma propellants were 
(Gamma is equal to the average ratio 
of specific heat at constant pressure to 
the specific heat at constant volume for 


investigated 


gases in the exhaust nozzle.) At any 
given area ratio, an increased thrust 
coefficient can be shown for a lowe! 


gamma system 

Propulsion engines designed to op- 
erate in the vacuum of space or in the 
near-vacuum of higher altitudes can 
take full advantage of large area ratios 
and low-gamma systems to increase per 
formance potential. The OF, combina 
tions are low-gamma systems 


Current storable systems were cd 
veloped for nitrogen peroxide/mono 
methyl hydrazine combinations. RMD 
upgrading moves next to OF./MMH 
and then to OF.,/ diborane—getting p« 
formance increases simply _ througt 
swapping propellants 

Reaction has fired the OF./ MMH 


combination in radiative-cooled 5-Ib 
thrust engines and regeneratively-cooled 
100-Ib.-thrust engines and achieved per 
formance factors greater than 98‘ 
theoretical. The engines were originally 
designed for N.O,/MMH 

Besides their high performance char 


acteristics, OF. systems have a higher 
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ALERT: Litton Communication Systems Advance the Defense Posture of the Free World 


Management of electronic communication systems 
is a proven capability of Litton Industries, whose 
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density than many similar cryogenic 
systems. In a iypical Saturn upper stage, 
OF, systems can reduce tankage from 
220-in.-diameter and 320-in.-high to a 
compact sphere 142 in. across—all 
wther factors considered. 

If a reduction of this magnitude is 
applied to two or more upper stages, 
there is a significant decrease in overall 
vehicle size, resulting in obvious weight 
savings. 

Shrouding reductions made possible 
through substitution of OF, systems for 
the liquid O.—H,. in an Apollo-type 
vehicle would shorten the craft by al- 
most 7 feet. 

e Storability factor—Reaction scien- 
possible to establish 
equilibrium temperatures in a vehicle 
below the boiling points of the storable 
propellants and within a fair range of 
absorptivity /emissitivity ratio. The equi- 
librium temperature of a body in space 
function of its finish, its 
orientation with re- 
spect to the sun and the magnitude of 
the incident solar flux. 

Under equilibrium with solar flux 
there is always a temperature difference 
between jiquid hydrogen and the vehicle 
skin. With proper stage orientation and 
surface finish control the two OF, pro- 
pellant combinations may be stored in- 
definitely in the liquid state. 

Much has been published on the 
problems of storing liquid hydrogen in 
space and the complex insulation, orien- 
tation and surface finish systems pro- 
posed. But there still remains the prob- 
lem of propellant boil-off venting under 
zero-g conditions. OF, systems do not 
have to be vented and this, in turn, 
simplifies the propellant feed design. 

Another aspect is a common liquid 
range in the OF, systems. This means 
that common bulkheads may be used 
without insulating barriers. Again the 
result is less weight, a more compact 
arrangement and simplicity of con- 
struction 

@ Classic compound—All the OF, 
systems are hypergolic. Reaction Motors 


tists Say it Is 


is a surface 


and surface area 





Physical Characteristics 
of OF, 


Freezing Point 371 °F 
Boiling Point 229° F 
Vapor Pressure 0.062 psia 312°F 
0.209 psia 298 F 
8.3 psia — 240°F 
89 psia 180° F 
Critical Temperature 72°F 
Critical Pressure 719 psia 
Density 108.3 Ib/#” —310°F 
95.5 Ib/ ft 229 °F 
Viscosity 0.2826 cp — 228° F 


30.2 Btu / mol (gas) 


Heat of Formation 
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fired a 150-lb.-thrust engine involving 
OF./diborane and water cooled to 
check out hypergolic characteristics and 
to rate against the theoretical perform- 
There were two firings, both 
hypergolic and both reach- 
96% of the theoretical per- 


ance 
smoothly 
ing over 
formance. 

OF, itself is an old compound. It 
is relatively stable at room temperature, 
breaking down into oxygen and fluorine 
at elevated temperatures. It is relatively 
inert when compared to elemental flu- 
orine, but information on specific com- 
patibility is limited. RMD has a going 
program to evaluate the corrosion char- 
acteristics of the oxidizer. 

The oxidizer is much easier to han- 
dle than elemental F, and it does not 
form HF when exposed to water. Care 
still must be maintained as there is 
evidence of some toxicity. 

RMD built a pilot plant which can 
provide up to 2 Ibs. of OF, per day. 
Allied Chemical recently completed a 
facility capable of 20 Ibs. per day. 

RMD used the classical reaction: 

2F,+2NaOH =2NaF+OF,+HOH 
—but Allied may have a different 
process. Current cost of OF, is $70 per 
lb. but high demand conditions could 
bring this down to a range of $3-$5 
per Ib. 
A cylinder of liquid OF, has been 


subjected to gunfire tests using .22 
caliber long rifle bullets at Harshaw 
Chemical Co. Although the cylinder 


failed, there no evidence of 
pellant shock sensitivity. 


The oxidizer will not burn but does 


was pro- 


support combustion. Because of its high 
volatility, RMD suggests an OF, fire 
be allowed to burn if possible. Water 
flooding seems justified in other cases. 

RMD is taking the conservative ap- 
proach. No.O,/MMH systems stand high 
in performance in the earth hypergols 
and OF,/MMH and OF,/B.Hg, gen- 
erally bracket the fluorinated oxidizer 
group. A propulsion system developed 
for the peroxide can be significantly 
upgraded in performance through the 
simple substitution of the fluorinated 
systems. 

At optimum O/F both propellant 
combinations have nearly the same bulk 
densities and both oxidizers are com- 
patible wtih several common tankage 
materials. RMD will gradually move up 
through the series and some thought has 
been given to propellant systems be- 
yond the OF,/B.H, combination. 

In each case of substitution there 
are considerable increases in payload 
capability; the amount depends on the 
mission. 

Taking 10,000 ft. sec. as.a repre- 
sentative minimum velocity increment 
necessary for lunar orbiting or landing, 
an increase in overall payload for three 
main propellant groups has been calcu- 
lated. The groups are earth-storable 
hypergols, cryogenics and fluorinated 
oxidizers. 

Ihe earth-storable hypergols can 
carry approximately 4600 Ibs.; the cryo- 
genic systems improve this to 5500 Ibs., 
and fluorinated oxidizers push it to 6300 
lbs.—a 33% improvement over the 
earth-storables. 3 
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TIMM’s Withstand High Radiation 


GE-developed ceramic units 
to be used in tiny guidance 
computer, may prove ideal 
for nuclear-powered craft 


by Charles D. LaFond 


THERMIONIC Integrated Micro 
Modules (TIMM) may solve many in- 
strumentation problems in nuclear-pro- 
pelled vehicles. 

The tiny ceramic active and passive 
elements, under development for the 
past four years at General Electric Co., 
have continuously shown unusual toler- 
ance for high radiation levels as well as 
high resistance to shock and vibration. 

Called TIMM’s, the unique com- 
ponents were first developed in 1958 by 
the GE Research Laboratory. They are 
now being tested and produced in lim- 
ited quantity by the company’s Receiv- 
ing Tube Department in Owensboro, 
Ky., under an Air Force contract. 

First application of the integrated 
modules will be in a missile/space guid- 
ance computer now under development 
at GE’s Ordnance Department in Pitts- 
field, Mass. The space computer will be 


~ 


the size of a cigarette box, weigh less 
than 7 pounds and require only 30 
watts, developers say. 

Steady-state reactor exposure by 
electronic subsystems could be a great 
problem some day. Semiconductors start 
to degrade or at least change character- 
istics after radiation exposure beyond 
108 roentgens (integrated gamma rays). 
In fast neutron flux, tunnel diodes reach 
noise increase at over 10'°NVT, per- 
manent degradation above 10!°NVT. 
Transistors experience damage beyond 
10'°3NVT. 

Full test results on GE’s TIMM’s 
have not been released yet. However, 
it is known that the ceramic units have 
withstood dosages to 10!°NVT and 10"! 
roentgens without damage. 


e TIMM circuit elements—So far a 
variety of diodes, triodes, resistors, and 
capacitors have been produced for 
TIMM modules. Recently, inductors 
have been devised. All of the compon- 
ents are easily integrated, wafer-thin 
discs. 

For active elements, titanium has 
been found to be an excellent gettering 
material at about 600°C. Thus, con- 
tinuous gettering is obtainable during 
operation within “tube” vacuums. Ac- 
tually, the technique applies to all com- 





TIMM MODULES are stacked and mounted on these insulated boards. Module (stack) 
interconnections are welded to conductor runs bonded to boards. All power inputs and 
grounds are through ribbon connectors on top sides of modules. 
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ponents since titanium electrodes are 
used throughout. 

The cathodes are of conventional 
oxide type on a platinum base. It was 
found that this metal, which is chemi- 
cally passive, reduces evaporation rate 
at high temperatures by one-thousand 
fold, compared to conventional nickel- 
base cathodes. 

The tube components are assembled 
according to refined high-vacuum, high- 
temperature techniques and sealed with 
nickel-titanium eutectic. Robert E. Bell, 
one of the developers of the thermionic 
ceramic devices, told M/R that a typi- 
cal TIMM triode (with a titanium grid) 
has an effective built-in grid bias of 2.3 
volts—eliminating the requirement for 
a bias circuit and, of course, assisting in 
simplification of related circuits. 

TIMM resistors utilize resistive de- 
posits on the surface of ceramic discs 
which in turn are vacuum-sealed be- 
tween electrodes. Resistances vary from 
a few ohms to a half megohm at power 
ratings to 1 watt, Bell said. 

Two types of capacitors are em- 
ployed. One, for small capacitances, 
employs alternate stacked layers of con- 
ductors and dielectrics. For larger capa- 
citances, units are fabricated by rolling 
metal electrodes with a dielectric ma- 
terial. The rolled unit is evacuated and 
sealed hermetically in a ceramic tube. 
Capacitors range in value from 5 to 
800 micromicrofarads. 

GE has not made available any de- 
tails of its TIMM inductor develop- 
ment except to state that units are avail- 
able with inductances varying from 2 
to 30 microhenries. 

e Early studies — The development 
by GE’s Research Laboratory of prac- 
tical TIMM’s circuits was first formally 
announced by the company in Philadel- 
phia in the spring of 1959. (M/R, May 
25, 1959, p. 29). 

At that time several “operating cir- 
cuits” were demonstrated to indicate 
the potential of such electronics fabri- 
cation. One was a circuit function capa- 
ble of 10-mc operation which included 
a pair of triple-input “AND” gates, a 
bistable multivibrator, and dual cathode 
follower outputs. In all, the pencil 
eraser-size assembly contained 30 parts, 
representing a parts density of about 
250,000 components/ cu. ft. 

Power requirement was 0.75 watt 
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and the self-generated ambient operat- 
ing temperature was 580°C. 

The significance of this demonstra- 
tion model was in its comparison with 
an equivalent semiconductor circuit. 
Using even the best known assembly 
techniques at the time, the equivalent 
conventional circuit attained a parts 
density of only 33,000/cu. ft. and was 
limited in operation to a temperature 
range from —55° to 71°C. 

rTIMM circuits offered a_ built-in 
answer to the heat problems which were 
steadily mounting in military systems 
because of requirements for tighter 
packaging of components. They thrived 
on heat and were stabilized by sur- 
rounding the circuits with thermal in- 
sulation. No heat transfer was needed 
or even desired. 

Furthermore, because the active 
element in such circuits involved a 
thermionic device, the need for cathode 
heaters was obviated. This simplified the 
circuitry and, consequently, increased 
reliability. 

In addition, the all-ceramic/metal 
construction made the devices rugged 
and gave them unusually high resistance 
to shock and vibration. 

Finally, extensive tests had shown 
such units to be highly resistant to nu- 
clear irradiation damage. In fact, studies 
had demonstrated that the circuits were 
at least 1000 times less susceptible to 
radiation degradation than conventional 
circuits. 

Why, then, with all these character- 
istics so desirable for missile space elec- 
tronics systems, have TIMM’s not been 
widely used? 

Some GE enthusiasts feel that the 
concept may have been the victim of a 
rapidly changing technology. Micro- 
miniaturization per se is being re- 
searched from every conceivable angle 
by just about every electronics manu- 
facturer—for a host of government 
agencies and for their own competitive 
betterment. 

Development funding from the out- 
side has been negligible for TIMM’s. 
GE has continued development, par- 
ticularly in circuit applications, but 
company support has likewise been 
austere 

It is also very possible that the 1959 
release of data on prototypes was pre- 
mature. In any event, however, TIMM’s 
proponents feel they have a unique and 
a significant product. 

To prove its worth, GE engineers 
have been developing a highly advanced 
TIMM computer for missile/space use 
Concurrent with development of all the 
necessary working modules for such a 
system, environmental testing of com- 
ponents has been accelerated. 

e Circuit development — Once the 
concept of TIMM was firm and com- 
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DRAWING OF TIMM computer now being developed by Ordnance Dept. of General 
Electric Co. The seven-lb., 100-cu.-in. package will require only 30 watts of power 
and will operate in its thermally insulated case at over 580°C. 


ponent fabrication problems were solved, 
the next step was proving feasibility of 
practical circuit applications. 

As many have done in the micro- 
miniaturization field, GE engineers in- 
vestigated computer applications. Start- 
ing with basic TIMM diodes and triodes, 
researchers looked into NOR, flip-flop, 
clock, and temperature controller cir- 
cuits. Delay-line drivers and receivers 
also were studied. 

It was felt that these circuits pre- 
supposed development of a computer 
using NOR circuitry as basic logic ele- 
ments and either delay lines or disc 
storage. Emphasis was placed on the 
NOR circuit. 

The NOR circuit was designed to 
take advantage of the built-in bias char- 
acteristics of TIMM triodes and diodes. 
Also, its design made use of a direct 
coupling and other features developed 
by several GE divisions. 

For short-term storage or one-bit 
delays, a bistable flip-flop was built. A 
synchronous circuit, it was constructed 
of two basic NOR circuits, ring con- 
nected with triode AND circuits for 
gating and synchronizing. 

The computer clock is a two-stage 
amplifier with a positive feedback circuit 
composed of the frequency determining 
element—a quartz crystal series reson- 
ant at 200 ke. 

The amplifier and crystal comprise 
the oscillator circuit. Again, the NOR 
circuit configuration was used where 
practical. 

Delay line receiving circuits used 
with piezoelectric delay lines consist of 
an amplifier section, similar to that used 
for the clock circuits, plus a NOR or 
flip-flop output stage. 

Accurate temperature control of 
TIMM circuits apparently offers no 
serious problem. A very simple circuit 


was devised; it uses the TIMM diode 
emission characteristics to control power 
to “vernier” heating coils. 

Two basic storage approaches have 
been suggested for use with the TIMM 
computer. The first is a Bernoulli disc 
(built by Laboratory for Electronics) 
that uses magnetic tracks for storage. 
Capacity is 60,000 bits on a 4-in.-dia. 
disc. 

Sonic delay lines studied employ two 
types of driving transducers: the first 
operates on a magnetostrictive principle; 
the second makes use of piezoelectric 
properties of materials, such as barium 
titanate, lead zirconcate titanate, quartz 
or lead metaniobate. 

After a series of tests, delay-line stor- 
age was adjudged the most acceptable. 

e Computer progress — The pro- 
posed computer will be a 7-lb., 100-cu.- 
in., digital differential analyzer. A NOR 
circuit was selected as the basic building 
block, since almost all the logic cir- 
cuits can be created by using it and 
TIMM enables simplified construction 

The finished package will contain 
324 equivalent NOR circuits. It will 
use serial word storage provided by 
sonic wire delay lines. Power required 
will be roughly 30 watts, largely un- 
regulated. 

The basic NOR module is 0.301 
in. high by 0.325 in. in diameter. Con- 
nections between adjacent elements 
generally are formed in the stacking 
arrangement. Circuit module intercon- 
nections, except for supply and ground, 
are made through tabs welded to con- 
ductor runs bonded to each side of 
ceramic mounting boards. 

Completion of this firsts TIMM com 
puter is expected next year. But ex- 
tensive radiation tests, now being con- 
ducted by the company, may 
the future of such systems. 33 


27 


decide 








space components 





Space Lubricant Research Pushed 


by Michael Getler 


IF THE NEXT generation of U.S. 
satellites is to operate in space for 3-5 
years, as planned, major breakthroughs 
in component reliability are essential. 

High on the list is development of 
new lubricants and application §tech- 
niques for precision bearings and slip- 
ring assemblies. 

This is the problem: Most space- 
craft now in operation or scheduled to 
orbit by 1964 are designed for one year 
of operational life. Processes already 
available can keep lubricated parts 
working for this period. 

But the programed deep space 
probes to Mars and beyond—and ad- 
vanced communication, observation, and 
weather nets planned for extended time 
in orbit—will demand lubricants which 
can greatly extend bearing service life 
and function in new environmental 
extremes. 

The National Aeronautics and Space 
Administration is beginning to push 
iorward in this area, and industry is 
beginning to stir. 

Working under two separate NASA 
contracts, CBS Laboratories of Stam- 
ford, Conn., last week disclosed its 
early findings in the development of a 
new vapor-deposited dry-film lubricant. 
The company announcement was made 
at a CBS-sponsored symposium on fric- 
tion problems in space, attended by 
some 70 representatives of the bearing 
and gear industry, the aerospace indus- 
try, NASA, and the Air Force. 

e CLD-5940—CBS, a néw con- 
testant in the field, claims that its new 
CLD-5940 lubricant process, when ap- 
plied to precision bearings and tested 
under high-vacuum simulated space en- 
vironments, increased operational life 
of the parts by a factor of ten. 

Alfred F. Kaspaul, co-developer of 
the process with Erika Fliege, described 
experiments in which bearings coated 
with CLD-5940 were operated for 
3000 hours at atmospheric pressures 
approaching 10° mm of Hg. Conven- 
tional coatings of electroplated silver- 
molybdenum disulphide reportedly broke 
down after about 280 hrs. Low fric- 
tional coefficient figures were also re- 
ported during tests of bearing life in 
air under pressures of about 400,000 psi. 

Described as multi-layer coatings of 
less than one-half-micron thickness, the 
new dry-film lubricant has three other 
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IN CHAMBERS operated at pressures below 10° mm Heg., slip ring assemblies proc- 
essed with dry-film lubricants are tested for noise, contact resistance, torque. 


major advantages, according to Kaspaul: 

— Airborne relubrication. 

—Maximum thermal conductivity 
along the load-bearing surface 

— Electrical conductivity. 

Maximum adhesion, Kaspaul ex- 
plained, is obtained through the mole- 
cular bonding of the initial thin-film 
layers to the substrate surface. Vapor 
deposition of these coatings assures 
maximum purity of lubricant coatings 
and controls film thickness. The half- 
micron film thickness does not inter- 
fere with tolerances of fine precision 
bearings and minimizes the plastic de- 
formation of the lubricant which takes 
place under load, he continued. 

e Slip-Ring Tests— Dr. Stanley 
Cosgrove, manager of dry-film lubricant 
R&D, reported that performance tests 
were made on dry-film lubricated slip 
rings at various temperatures and for 
periods of more than 300 hrs. at pres- 
sures of 10° mm of Hg. Results accord- 
ing to Dr. Cosgrove, indicated signifi- 
cant extensions—some by as much as 
100 times—in the useful life of conven- 
tional slip rings operating in high- 
vacuum environment. No adverse ef- 
fects upon torque, contact resistance, or 
electrical noise were reported. 

CBS is currently developing a proto- 
type vacuum slip-ring assembly for 
NASA’s advanced meteorological satel- 
lite, Nimbus. 

The feasibility of reapplying the 
dry-film lubricant coating in high vac- 
uum has also been tested on prototype 
slip rings at reduced atmospheric pres- 
sures of 10°77 mm of Hg. 


First major deployment of the 
CBS process is likely to be aboard 
NASA's Orbiting Astronomical Observ- 
atory (M/R, Dec. 4, p. 16). Grumman 
Aircraft and Engineering Corp. of Beth- 
page, L.I., N.Y., prime contractor, is 
reportedly pleased with test results. 

The new CLD-5940 may be used to 
lubricate bearings on the satellite’s sun- 
shade, a device to protect the optical 
equipment carried aboard OAO from 
solar energy. 

CBS entry into the development of 
special solid lubricants was prompted 
by requirements for a line tute 
used in the company’s Photoscan aerial 
reconnaissance and surveillance system 
(M/R, Feb. 15, 1960, p. 18). In this 
special tube, a phosphor-coated metal 
drum anode is rotated at 1600 rpm 
within the high-vacuum envelope. 

Bearing requirements within the line 
scan tube closely approached those de- 
manded in space vehicles: bearing life 
in excess of 2500 hrs, low starting and 


scan 


running torque, wide operational tem- 
perature range, 
during prolonged operation, electrical 
conductivity, and sufficient shock and 
vibration stability to withstand 
acceleration forces. 

During the search for lubricants 
which could guarantee these system re- 
quirements, CBS reported that conven- 
tional oils and greases evaporated rap- 
idly under high-vacuum conditions, and 
that commercially available dry lubri 
cants tested proved erratic and exhibited 
relatively short life and high frictional 
coefficients. 3 
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Monsanto High Heat Resins for space age applications 


Monsanto Resinox high heat resistant resins were developed to withstand elevated temperature exposures. Now being used 
in missile and rocket components, laminates made with Resinox Resins have high strength-to-weight ratio, low rate of 
ablation, excellent shock resistance, low thermal conductivity, and stability at extreme temperatures. 


Monsanto High Heat Resins include: ease of layup, and increase flexibility and resilience of final laminate 
Resinox SC-1008—Phenolic Laminating Varnish. 0 1 for applica Resinox Ri-4080 — Modified Phenolic Resin Compound. Modified phe 
tions requiring extended exposure at temperatures to 500°F and very short tern i re Jesigned for use in moldings which must have short-term heat f 
exposure in the 5000 F temperature ra fers good ablation resistance ta to temperatures of 2 F 

Resinox SC-1013—Silane Modified Phenolic Varnish. pplication Resinox R!-4009—Phenolic Resin Compound. ped f wit 
ee the 500°F to 600°F range, and very short glass and asbestos filter materials. it can be used in dry powdered form or as a 
term exposure above 5000°F . Offers superior high frequency electrical propertie varr wher ved in alcoh For more information, write for a copy 
Resinox 18-5046 —Elestomer Modified Phenolic Varnish. Recon High Temperature Resistant Resins Folder” to Monsanto Chemical Compar 
mended for blending with high temperature phenolic resins to increase tack for Plast 1, Room 828, Springfield A Massachusetts 


Resinox Reg U S.P 
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Test Renewal To Spur Tonopah Growth 





TARGET for hard-target drops at Tonopah Range is made of 
foot-thick concrete. Each bar of the “X” is 550 feet long. 


by Frank G. McGuire 


RESUMPTION of nuclear tests in 
the atmosphere by the United States 
would accelerate the current expansion 
of the Atomic Energy Commission’s 
Tonopah Test Range (TTR) in Nevada. 

The range, operated by Sandia Corp. 
for the AEC, is scheduled to get new 
contro! buildings, an airstrip and in- 
strumentation for support of rocket 
launchings and aerial drops of nuclear 
weapons. 

Although no nuclear detonations 
take place on the range, Sandia fires 
rockets to altitudes of 500,000 feet and 
tests prototype weapons against hard- 
ened targets in a concerted effort to 
improve U.S. nuclear capabilities. 

Completion of the latest phase of 
expansion at TTR is due by early 1962, 
and is expected to relieve presently 
crowded conditions in the existing fa- 
cilities. 

The range, measuring approximately 
24 by 26 miles, is 140 miles northwest 
of Las Vegas and is adjacent to the Las 
Vegas bombing and gunnery range. 
Located on Cactus Fiat, it is made 
available on a non-interference basis to 
other government agencies and their 
contractors. 

Concrete and masonry buildings will 
be added for additional administration 
space, and a frame building will be con- 
structed to serve as a control room for 
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the range. The present headquarters and 
control building contains Sandia’s offices 
and control consoles for aerial drops 
and rocket launchings. It also houses 
photo dark rooms, electronics work 
rooms and a camera repair shop. 

@ Warhead tracking—The new air- 
strip is for chartered aircraft carrying 
personnel and freight, according to 
Sandia, and will be used by light aircraft 
for the most part. The presently-used 
airstrip is 11 miles from the headquar- 
ters building and the newer strip is 
expected to cut down the ground travel 
time and contribute to range safety. 

The test range is comprised of 50 
instrument stations, and during opera- 
tions periods is manned by some 50 
personnel. Sandia describes the range 
as three-in-one, with a range to ballisti- 
cally track nuclear shapes released from 
aircraft, another range to handle high- 
altitude drops and a third range for 
rocket vehicle work. 

By making prior arrangements with 
the gunnery range, flights in excess of 
100 miles can be made in connection 
with a program. 

In the primary target area, the in- 
strumentation consists mainly of fixed 
cameras providing ballistic coverage for 
test vehicle release missions. Further 
back from this target area and along 
the flight line are tracking photo-theodo- 
lites, tracking telescopes, radar, and 
other radio-frequency tracking systems 
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STATION FOUR includes 15-ft. domed tower housing Askania 
Theodolite, ground-level dome 


with Sandia ME-16 telescope 


providing ballistic coverage for medium- 
and high-altitude releases from aircraft. 

These same instruments are also 
used to provide ballistic coverage in 
support of rocket launches. It is these 
instruments, in conjunction with the 
main rocket complex, that comprise 
TTR’s third range. 

© Rockets in hundreds—A number 
of complete FM/FM< telemetry record- 
ing systems are available for use on all 
ranges. 

Utilization of the range is usually 
for hard target tests in the morning, 
high altitude drops during mid-day, and 
rocket firings later in the afternoon. 

The 50-man range crew handles the 
stations for hard-target coverage, then 
switches to the other stations for cov- 
erage of high altitude and rocket tests 
Some stations, however, are used for all 
three types of activity and are thus in 
use throughout the operational cycle 

Up to four tests a day are conducted 
at TTR, which operates five days a 
week. Several hundred rockets have 
been fired since the range began opera- 
tion in February, 1957. 

Rocket vehicles and missions in- 
clude a Mach 5 test vehicle, a chaff 
rocket to check wind velocities at alti- 
tudes of 100,000 to 300,000 feet, and 
a supersonic parachute test vehicle. The 
last of these is to check the performance 
of parachutes and other drag devices at 
speeds of Mach 2 at low altitudes. # 
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self-contained 
TV camera 
provides 650 line. 
resolution! 











High-quality closed circuit television is now more 
practical than ever. KIN TEL’s new 20/20 camera is 
the reason. It contains its own control circuits. This 
eliminates the separate unit so long traditional with 
high-quality TV systems...lets you connect the 
camera directly to a monitor—or home TV receiver. 


The 20/20 is easier and less expensive to install, 
operate, service. Yet it gives the sharpest, clearest 
pictures in the industry — 650 lines of horizontal 
resolution. It is so sensitive that you can get usable 
pictures with as little as one foot candle of illumi- 
nation—less than the light now falling on this page. 


Trouble-free operation is designed into the 20/20. 
Transistor circuits are used wherever possible. 
Power consumption is only 25 watts. Protective 
circuits prevent vidicon damage in case of sweep 
failure. And the swing-out circuit boards make 
servicing easy. 

Many standard accessories custom-fit the 20/20 to 
vour exact needs. A light compensation circuit auto- 
matically adjusts the camera for light variations 
as great as 4000:1. Motors provide remote control 
of the lens turret, lens focus, and a lens-speed filter. 
Sync generators assure 2:1 interlace either in the 
standard industry-wide sweep/scan pattern, or in 
the FINELINE pattern that gives you greatly in- 
creased vertical resolution. RF modulators make 
the pictures available on standard TV channels 2 
through 6. 


Cut costs, reduce errors with one of KIN TEL’S com- 
plete lines of high-quality, closed circuit TV. Other 
companies do. U.S. Steel uses KIN TEL TV to see 
inside open-hearth furnaces. E. F. Hutton uses one 
to transmit stock quotations. Los Angeles Depart- 
ment of Water and Power uses KIN TEL TV to check 
steam plant burners and to view remote water-level 
meters. The San Francisco Naval Shipyard uses 
one to guard against pilferage. American Potash 
& Chemical conveyor lines and warehousing opera- 
tions are monitored by KIN TEL TV as are radiation 
studies at General Atomic. KIN TEL TV provides 
detailed surveillance of every type of ICBM outside 
the Iron Curtain. All told, hundreds of KIN TEL TV 
systems are performing critical and routine jobs 
safely, inexpensively, tirelessly. 

Application help is free for the asking. At no obliga- 
tion, KIN TEL field engineers will determine whether 
a TV system can be put to profitable use in your 
application. Just write direct for catalog 6-203 and 
the name of your closest KIN TEL representative. 


There is one in every major city. 


ececrronmics, inc 


6700 
KIN Tet Orv siom 


5725 Kearny Villa Road 


San Diego 12, California 
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VITAL: command and control systems which collect, transmit, process 


and display information to military commanders responsible for 


compressed-time decisions. 


THE 





MITRE 


CORPORATION 





is now engaged in designing and developing 
computer-based command and control systems 
which collect, sort, transmit, and display infor- 
mation vital to those who make command de- 
cisions. SAC’s Command and Control System, 
SAGE, BMEWS, NORAD, MIDAS and other 
urgent military programs are all within the scope 
of MITRE’S system integration work. 

Formed in 1958, MITRE is an independent 
nonprofit corporation with a growing technical 


e Operations Research 
e Communications 

e Human Factors 

- 

e Econometrics 


Write in confidence to: VICE PRESIDENT 


e Radar Systems and 
Techniques 


e System Analysis 
System Cost Analysis @ Advanced System Design 
e Computer Technology 


staff engaged in systems planning, engineering 
and management for the Air Force Electronic 
Systems Division. 

You are invited to join this scientific com- 
munity and participate in important work which 
is performed in an atmosphere of objectivity 
and free inquiry. 

Engineers and scientists interested in the 
vital field of command and control technology 
may inquire about openings in: 


e Mathematics 


e Air Traffic Control 
System Development 


e Antenna Design 
Microwave Components 


TECHNICAL OPERATIONS, THE MITRE CORPORATION, 


Post Office Box 208, Dept. WN12, Bedford, Massachusetts 


An equal opportunity employe: 
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USE THIS HANDY FREE 

READER SERVICE CARD TO GET 

MORE DETAILED INFORMATION ON 
ADVERTISEMENTS, NEW PRODUCTS, TRADE 
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We can’t process the card unless company affiliation 
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ment ads and please limit your requests to ten items. 
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Surface Temperature 
Transducers 







THE “VOICE” THAT CARRIED 22 MILLION MILES 





Unique platinum-film-on-ceramic 
sensing element is tiny, rugged. 
Makes possible fast-response sur- 







face temperature measurements at 
—450°F to +800°F. Especially use- 
ful where heat transfer rate is high. 
Applied by cementing, clamping, or 
welding to become an almost inte- 
















gral part of any surface. Meet MIL- 
E-5272A and are WDD approved for 
ICBM environments (40 g’s, 2000 
cps). 


Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 


Transducer Signal 
Conditioning 





Microdot can supply cavities to meet customer specifications. 
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Microdot Power Amplifier Modules are furnished as individual modules or designed 
into a complete Microdot transmitter, including power supply. Available with power 
output ranges from 10 to 150 watts and power gain of over 10 db, these units are 
used as power amplifiers and frequency multipliers 





Microdot Frequency Multiplier Cavities are standard modules assembled in a wide 
variety of combinations covering the entire frequency range from 100 mc to 3000 
mc. Single cavities multiply as high as nine, have been cascaded for even higher 
multiplication, and will accommodate amplifiers to satisfy power requirements. 


[wo new transducer and strain gage 


signal conditioning units feature , , 
Microdot Airborne VHF-UHF Transmitters are complete, integrated systems built to 


radically differe ackagi -on- 
dically different p ick GRE con meet your most exacting system requirements. They are comprised of standard 


cept at low cost per channel. Both Microdot miniaturized coaxial cavity modules (oscillators, amplifiers, and frequency 
the PS-290 Power Supply and multipliers), power triodes, pulsed oscillators and power amplifiers. Many modifica- 
PB-290 Power and Balance Unit tions are possible to provide complete frequency coverage from 100 to 5000 mc 
incorporate plug-in card circuits for For more information, write for these illustrated, detailed bulletins: Bulletin PTM-1, 
up to eight channels in a 19” rack, JSC-1, and ATC-1. 


%” high. Bridge completion 
balancing, and calibration resistors 
are easily accessible from the front. 
Output ripple is less than 500 micro- 


volts peak-to-peak, or 200 microvolts — M ay RODOT | Bat OF 


RMS. Line regulation is less than oe 220 Pa Ave 
0.02%. Isolation is less than 0.01 , MUrray 2-3351 SYcamore 9-9171 
microamps of 60 cycle current. Out- 


put impedance is less than 0.05 ohm. 







Microdot Inc., 220 Pasadena Ave- 


nue, South Pasadena, California. 
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eneral Electric 


ilicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 


will prove vital? 


General Electric silicone rubber has the 
“thermal toughness” to stand up under 
the searing heat of rocket blast-off or pos- 
sible atomic attack. Add very good elec- 
trical properties and excellent resistance 
to aging, weathering, moisture, flame, 
ozone and corona and you can easily see 
why silicone rubber is now being used in 
virtually every U.S. missile and space 
vehicle. 

Since both space technology and sili- 
cone rubber are relatively new, General 
Electric believes there are many more 
areas not yet explored where silicone rub- 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli- 
cations of G-E silicone rubber. 





‘ 
t 
& 
RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili- 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted or applied with a pres- 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound coils with RTV or form 
sections several inches thick. 
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You can control cure time from two 
minutes to 24 hours. These are RTV’s 
typical properties: 

Viscosity from 120 poises 
(very pourable) to 
12,000 poises (paste) 


Specific Gravity 1.2 to 1.5 

Solids Content 100% 

Shrinkage 0.2% 

Heat Resistance from —90°F to 
600°F, and as 


thermal insulation, 
in 5500°F flame 
for minutes 
Ozone Resistance Comparable to Mica 
Electrical Properties See last table 


Applications—RTYV is used as a high tem- 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo- 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in- 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and hence make accurate, 
duplicate castings from originals. 

RTV is an excellent thermal barrier 
and as such is applied on and around 
missile nozzles. Tests show RTV’s resist- 
ance to flame temperatures as high as 
5500°F for several minutes. RTV also 
functions as a flexible ablative material 
and is used around probe holes, along 
raceways, and between stages and struc- 
tural joints on the missile skin. 





HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani- 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abuse 
for years and which will also resist the 
heat of missile launching and nuclear at- 
tack. Silicone rubber also resists brief ex- 
posure to cryogenic materials. 

Silicone rubber has long-lasting tem- 
perature resistance from —150°F to 
600°F, with excellent electrical, weather- 
ing, Ozone, corona, radiation and non- 
aging properties at these temperatures. 
High tensile strength and low compres- 
sion set are also within its range of de- 


sirable properties: . 
Tensile Strength, psi 800—1500 
Elongation, % 100—600 





Hardness Durometer 25—80 


(Shore A) 
Compression Set, % 10—80 
Tear Resistance Ib/in 40—200 


1 x 10° roentgens 
See table below 


Radiation Resistance 
Electrical Properties 





as. S 

WIRE AND CABLE INSULATION — The 
long term reliability of silicone rubber 
when operating in high ambient tem- 
peratures and when current over-loads 
cause the conductor to approach 500°F 
is an important feature of silicone insu- 
lation. In an 1800°F flame, specially con- 
structed silicone rubber insulated cables 
will continue to insulate for hours, form- 
ing a non-conductive ash that gives off 
no toxic fumes. And short term reliability 
is obtained even when silicone rubber is 
exposed momentarily to a direct flame 
of 5500°F. 

Because of this excellent heat resist- 
ance, more current can be carried than 
in conventional cable (or smaller cable 
can be used). Other features: best com- 
pression set of all elastomers at tempera- 
ture extremes, so that silicone rubber wire 
and cable does not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi- 
bility down to —100°C. These are the 
typical properties: 


Volume Resistivity 10'5—10'6 
Dielectric Strength, 600—650 
volts / mil 
Dielectric Constant, 3.0 
60 cps 


.0010—.0050 
1 x 10° roentgens 
Similar to table above 


Power Factor 

Radiation Resistance 
Physical properties 
Applications—Wiring harness made of sili- 
cone rubber insulation is often found 
throughout missiles. Cable offers added 
reliability for use in various places 
throughout the launch complex below 


ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, inc’ ng fleet 
ballistic missile submarines ; he new 


nuclear-powered cruiser and aircraft car 
rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
every case, silicone rubber is chosen 
because it is virtually non-aging, stands 
up to intense heat better than any other 
flexible insulating material, and contin 
ues to operate even when subjected to fire 
& 
There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section 01233, 
Silicone Products Department, General 
Electric Company, Waterford, New York. 


Progress ls Our Most Important Product 
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Titan Il Sites Nuclear Shock-Proofed 


by James Trainor 


SURVIVABILITY—not dollar sav- 
ings—is the goal of a comprehensive 
component test program being con- 
ducted on systems for Titan I] ICBM 
launch sites. 

Using a specially designed, 
shock zone machine, the environmental 
test program is seeking to insure that 
every device installed at the under- 
ground sites is capable of sustaining the 
shock and vibration from a thermonu- 
clear explosion. 

To simulate the effects of a nuclear 
blast, the Environmental Testing Lab- 
oratories of Belock Instrument Corpora- 
tion have built, and are now operating 
for the government, a 3-g shock tester 
which duplicates the expected post- 
attack forces experienced by compon- 
ents within a Titan II site. The machine 
was built from specifications furnished 
by the Corps of Engineers Ballistic Mis- 
sile Construction Office. 


low - 


e Shock environment defined—Al- 
though the shock zones for Titan Il 
sites range from 42 g to as high as 3000 
g, components within the control center 
and the launch complex are expected to 
experience only a 3-g force. This reduc- 
tion of the shock force is due primarily 
to the suspension system within the 
complex. Components are mounted on 
platforms which, in turn, are suspended 
from massive overhead springs. 

When the shock from a nuclear blast 
reaches the Titan site, it causes an earth 
movement of approximately 3.58 in. 
down and away from the direction of 
the blast. It is this earth movement 
which causes the 3-g force on the 
internal platform-mounted components 
and test and checkout systems. 

To duplicate these conditions, the 
special-purpose environmental test ma- 
chine was built by Belock. Essentially, 
the tester is a scaled-down section of a 
silo platform on which the components 
will be mounted. The overhead suspen- 
sion system within the silo has also 
been duplicated to the same scale. 

Components to be tested are mounted 
on the machine's platform in the same 
position that they would be in the 
actual silo. The platform is then hy- 
draulically displaced exactly six inches 
downward until it is brought to rest by 
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SPECIAL Belock machine is used to test 
shock resistance of Titan site components 


a stop block on the hydraulic arm. At 
the same time, the hydraulic system 
pulls the platform to the rear 3.5 in 

The action of the hydraulic displace- 
ment compresses the overhead springs 
which, when a shear pin on the hy- 
draulic arm fails, attempt to restore 
the platform to its normal position. This 
spring force, consequently, causes an 
additional six inches travel above the 
normal. 

After the shear pin failure, the en- 
tire platform is subjected to the 3-g 
shock, analogous to the expected nu- 
clear environment. The free platform 
is allowed to oscillate freely until, after 
approximately 20-30 seconds, it finally 
comes to rest. 

e Component operation tested — 
During the shock and vibration test, 
each component must be in its normal 
operating, or active, state. In addition, 
some components are tested both in 
their energized and de-energized states 
For example, valves which are normally 
open may be tested first in their open 
position and then in their closed mode 
During all of the tests, the equipment is 


monitored for jindications of failure. 

Following the shock test, the com- 
ponent is given an exhaustive check to 
determine any’ faults that may have de- 
veloped which are not readily apparent. 
For example, water tanks are filled with 
water and hydrostatically tested to de- 
termine leaks. The welds along the sup- 
port legs of the tank are checked for 
faults. And, finally, the gages on the 
tank are checked for normal operation 
and accuracy. Control devices are moni- 
tored by a recording oscilloscope with 
power applied; transformers are ener- 
gized and run for 2-4 hours after the 
test to determine any arc-over; and 
valves and pressure switches are op- 
erated in all positions. 

In describing the test procedures, 
Belock engineers point out the impor- 
tance of exactly simulating the 3-g en- 
vironment. Too much shock, they 
stress, would result in an unfair evalua- 
tion of a manufacturer's piece of equip- 
ment while too little would be detrimen- 
tal to the government’s interest. 

For this reason, before each test 
the platform is weighted so that the 
mass seen by the springs remains the 


same. If this dead weight were not 
added, light components would ex- 
perience a greater shock than their 


heavier counteiparts. Again, this would 
be unfair to some of the equipment 
manufacturers. 

A unique feature of the Titan Il 
suspension system, Belock engineers 
point out, is the spring system. Whether 
the platform is moving up or down, the 
springs are constructed so that they are 
always in compression. This results in 
cheaper and fewer springs. Normal 
springs, they say, would be larger, 
longer and more numerous. 

e Extensive test program—V irtually 
every component installed in the Titan 
IT sites will have to undergo the low- 
shock zone test before it is accepted by 
the Corps of Engineers. Belock, who 
conducted approximately 40% of the 
shock tests for Titan I, expects to do 
approximately the same percentage of 
Titan II. testing. Wiley Laboratories in 
California and individual manufacturers 
will account for the remaining 60% of 
the testing. The test program—begun 
last week—is expected to continue for 
the next year and a half. 8 
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Space Medicine—Daddario 


(Continued from page 16) 





in discussing this problem. The priority 
which President Kennedy has set on the 
moon shots affords the opportunity to 
prove that the nation is ready to go 
ahead, adequately funded, for a specific 
program of biomedical research jn space 
conquest. What we need to know is 
that we have selected the best avenue 
of approach to our objective and that 
we have established a means to co- 
ordinate and validate requirements. 

Where necessary, we may have to 
shift responsibility from time to time 
for the use of existing facilities so that 
they can make their maximum contri- 
bution. And we must be prepared to 
monitor research so that we are in- 
formed on our progress. 

One of our fundamental needs is an 
adequate inventory of the resources 
available for such research. The Na- 
tional Science Foundation has the au- 
thority and responsibility to conduct 
such a survey and I hope it will make 
it a priority matter. 

I am disturbed by the narrow base 
of skilled manpower experienced in the 
biomedical area, because I believe it 
encourages a black market in the en- 
listment of such talent so long as we 
do not have clearly defined goals and 
priorities. The rapid onrush of life sci- 
ences research encourages piracy among 
personnel. We need a responsible and 
orderly program. 


@ Space Council responsibility— 
How can we go about it? I think that 
authority exists at the Space Council 
level to work out programs for the 
determination of future research goals. 
Whether the White House, through its 
Science Adviser, would exercise pre- 
rogatives to determine or review and 
validate such goals, I don’t know, but 
I do know that the Space Council it- 
self has a Congressional mandate to 
work out approaches to the solution of 
problems in the space field so that 
wasteful duplication is avoided. 

Only if we take a national approach 
to our needs in biomedical research can 
we identify, for instance, programs 
which may have a high national priority, 
but a low agency priority. Given the 
factors of a limited number of skilled 
bioscientists and a manifold number of 
programs that are desirable in the na- 
tional interest, it is imperative that a 
unified program be established. 


® Duplication — The program to 
date has raised serious questions of 
duplication of effort. In looking over 
the titles of research projects sponsored 
by the Air Force and by NASA, ex- 
amples such as weightlessness studies 
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or the effect of radiation leap to the 
eye. 

What part of these studies are dupli- 
cative and what parts may be needed 
to secure the correct solution cannot be 
told by the titles. But even the most 
cursory examination leads to the con- 
clusion that little thought has been 
given to selective research that would 
avoid duplication to the maximum 
extent. 

The coordinating committees so fre- 
quently cited in self-defense cannot, by 
the factor of time alone, have had a 
chance to review in detail the programs 
which have multiplied. A proposal for 
a vivarium to support certain NASA 
research was dropped after pointed 
questions were asked; issues regarding 
the new manned space flight center and 
its role in relation to current and 
planned defense research have just not 
been answered. 

NASA needs a continuing sense o! 
the importance of full utilization of na- 
tional resources and of its responsibility 
to the people of this country if it is 
to make progress in the most effective 
sense. Some steps in the early days 
of the development of NASA's life 
sciences program make it look as if 
planning had taken effect in a vacuum 

If the American people are to sub- 
scribe fully to the organization of the 
moon effort and are to lend their own 
sense of urgency to this drive, they 
must be assured that decisions are made 
after full consideration of the size and 
scope of the planned project and the 
alternatives that exist. | 


@ Goals are high—But organiza- 
tion and management are, of course, 
related to the goals we seek. And the 
goals we seek have magic to stir the 
blood as we stand astride the twentieth 
century and look to the future. 

The question of life itself—what 
originates it, what prolongs it—may 
well be the most fascinating challenge 
man has to solve. Despite decades of 
intensive research, laboratories have not 
yet resolved questions regarding the 
conversion of light into chemical en- 
ergy. As man learns more about him- 
self, as he is able to project himself 
into greater extremes of speed and tem- 
perature and activity, he may find the 
key to unlock a great storehouse of 
knowledge. 

The knowledge we secure from the 
necessary tests and experiments can do 
much to prolong life and ease our lot 
on earth. The medical benefits of the 
Mercury program thus far have been 
warmly welcomed by the medical 
profession. 

e The financial burden—But the 
financial resources with which we have 
to push this program are not unlimited. 





Our highest priority is on defense and 
the national security. This takes more 
than 55% of our budget. The other 
programs, including those of the great- 
est importance to our future well-being, 


must use the money granted them 
wisely. It is not wise to strike out for 
useful goals without measuring the dis- 
tance or comparing the avenues to reach 
them and the help that is available. 

Our first move into the life sciences 
field as it affected space was dictated 
by the mission and the readily recog 
nizable goals. It failed to take full ac- 
count of the work that had been done 
and the resources already in existence 

Since that time, the need to coordi- 
nate our resources and our research 
has been emphasized and progress has 
been made. But we are working in a 
tremendously complex field, where in- 
terdisciplinary effort is required to se- 
cure the information, to digest it and 
to use it. 

This is not a simple problem. lt 
requires the utmost in managerial skill 
to design and make effective a program 
to use all the resources of this magnifi- 
cent country—civil and military, private 
and public—towards the attainment of 
a national goal 

It is easier to identify specific areas 
where progress can be made, such as 
medical instrumentation, and work in- 
dependently towards new advances 
But unless we take the measure of the 
full task, unless we establish how best 
we are to determine our goals and how 
best to reach them, then we will waste 
two most precious commodities—time 
and effort—in a field in which a decade 
may show that we could not afford 


Sed 


them. $3 


Space Medicine—Goal 
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marked muscle atrophy in the absence 
of gravity. This not only is important 
to the astronaut while he is in space, but 
is extremely undesirable when consider 
ing his reaction to the positive accelera 


tive forces he must experience on 
re-entry. 
Until we have more knowledge 


regarding his reaction to the weightless 
state, we cannot tell whether or not he 
will need an artificial gravity. There has 
been recent mention of so-called “space 
sickness” suffered by the cosmonaut 
Titov during his 25-hour orbital flight 
Recent conversations with Soviet scien- 
tists have indicated this consisted of 
three brief intervals of vertigo during 
the trip. This is not particularly surpris- 
ing when considering our knowledge of 
motion sickness and its occurrence when 
the three semicircular canals in the inner 
ear are stimulated simultaneously, as 
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No two are the same 


And the molecules in any two elements are never the same 
either. At Cal Tech’s Jet Propulsion Laboratory, these 
molecular differences will soon add up to a better under- 
standing of what the Moon is made of. 

When the first Surveyor spacecraft soft-lands on the 
Moon in 1963, it will drill into and extract samples from 
the Moon’s surface. After an electric oven decomposes 
these samples, their molecules in the form of burned-off 
gas will pass through a column to a detector. The detector 
response rate—and the amount of molecules — will be 
recorded and transmitted to earth. 

Since JPL scientists and engineers know what mole- 


cules cause what kinds of responses (fingerprints), they 
will then know what elements are on the Moon. Most 
important, they may detect pre-life molecules on our sat- 
ellite —a first clue to life in outer space. 

At JPL it takes many good, curious, searching, 
dedicated minds to determine what instruments will meas- 
ure what on the Moon and planets. Many many minds 
that work as one. Minds such as yours, perhaps. Will you 
write us today? If you have a mind to? 


JET PROPULSION LABORATORY 
4808 OAK GROVE DRIVE, PASADENA, CALIFORNIA 


s 


Operatedt gy forthe Nationa! Aeronautics & SpaceAdministration 





All qualified applicants will receive consideration for employment without regard to race, creed or national origin / U.S. citizenship or current security clearance required. 
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There is no transformer even 
twice the size of the DO-T and 
DI-T series which has as much 
as 1/10th the power handling 
ability... which can equal the 
efficiency . . . or equal the re- 
sponse range. And none to 
approach the reliability of the 
DO-T and DI-T units (proved 
to, but exceeding MIL-T-27A 
grade 4). 


ugged 
.... COMPLETELY METAL CASED 
High Power Rating 
up to 10 times greater 
Excellent Response 
twice as good at low end 


Low Distortion 
reduced 80% 

High Efficiency 
up to 30% better, compare DCR 

Moisture Proof 
hermetically sealed to MIL-T-27A 

Anchored Leads 
will withstand 10 pound pull test 

Printed Circuit Use 

nylon insulated leads 


Suited to Clip Mounting 
use Augat #6009-8A clip 
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they would be during such a flight. 

The only way for us to find out if 
man can tolerate increasing periods of 
time at zero gravity is for him to be 
there. If, in spite of the many preventive 
measures such as physical conditioning 
and perhaps drugs, he still cannot toler- 
ate the absence of gravity, then we must 
create the gravity field by rotation of 
the capsule itself. 

In this event, we will further need to 
establish the minimum amount of grav- 
ity the human can tolerate for prolonged 
periods without suffering any distracting 
symptoms. 

The radiation that occurs in space is 
the phenomenon about which the least is 
known. We know radiation of various 
types produces cellular damage to the 
person exposed. In other instances, it 
may cause gonadal effects which will 
increase the person’s chances of produc- 
ing abnormal offspring one or several 
generations hence. Natural radiation in- 
tensity in space varies with position 
and time. 

First, there is primary cosmic radia- 
tion in the inner and outer Van Allen 
belts. The inner belt has the greatest in- 
tensity of radiation. At an altitude of 
about 2000 miles, the intensity is about 
12R per hour even when protected by a 
shield weight of 25 lb. per sq. feet. For 
comparative purposes, 25R has been 
recommended as an emergency, one-in 
a-lifetime dose. This is the joint AEC 
recommendation, although there has 
never been evidence of a single patho- 
logic change demonstrated in a human 
subjected to 25R. 400R represents LD 
50, meaning that at least 50% will die 
on exposure to this radiation, even with 
some shielding. 

These Van Allen belts, however, are 
well described and may be avoided or 
passed through rapidly. Solar flares are 
far more serious radiation hazards. They 
occur at a frequency of about 5 to 10 
per year, apparently in bunches. There 
is thus no way of avoiding the hazard by 
starting a space flight just after a solar 
flare. 

These flares seem to occur in about 
ll-year cycles. We are now approach- 
ing a solar minimum, which means that 
we will be working up to a maximum 
into the late 1960's. This is, of course, 
extremely unfortunate with the timing 
of our present lunar expeditions. 

It is obvious that, to keep our prime 
prerequisite of safety for the human 
fulfilled, we must learn more about the 
existence of radiation and types of radia- 
tion present with or without solar flare 
activity. We must, therefore, definitively 
measure animal's cells reaction to this 
radiation before we expose humans; 
and, finally, we must determine exactly 
the degree of protection necessary so 
that biological changes will not occur 





Finally, the psychologic reaction can 
only be ascertained by exposure of the 
subject to space. Regretfully, no matter 
how hard we try, the human subject of 
an altitude chamber test knows there are 
six pairs of eyes watching him from the 
outside at all times, and that, if he gets 
in trouble, help is immediately available 

Our program here must be one in 
which the results of the next flight are 
based on the last. If the astronaut does 
not react adversely to 12 hours of flight, 
then he is perhaps ready for 18 or 24 
hours. It will at no time be scientifically 
sound to fire him for two weeks if the 
longest previous experience has only 
been one day. 

e Extra dividends—In the comple 
tion of a lunar mission, with all the 
inherent difficulties described above that 
must be solved before the launch, we 
will obtain dividends not only of a 
political nature but certainly of scientific 
value. 

As we evaluate a cell’s response to 
radiation, for example, we will also be 
learning more about the cell itself. As 
we increase our knowledge of that cell, 
we will also be increasing our knowledge 
as to why that might suddenly 
rapidly reproduce large numbers of non 
functioning cells, known as cancer 

As we take the precaution of being 


cell 


sure the three astronauts on Project 
Apollo will not come down with a 
disease process after launch, we will be 


learning more about disease processes 
and their effect on the human body. We 
may well get definite insight into the 
early changes seen in many diseases and 
subsequently improve our understand 
ing regarding how to prevent these 
diseases. 

The job before us in bioastronautics 
is immense, but fallout from its success 
will be of benefit to all of mankind in 


aspects of health and welfare. it will 
take time, money and dedication, but 
the goals of the program more than 
justify their cost 3 


Falloff in Engineer 
Students Gets Worse 


THE NUMBER of freshmen ente: 
ing engineering schools has dropped 
for the fourth consecutive year despite 
prophecies of a vastly increased need 

Based on a survey of 186 U.S. engi 
neering schools, representing 89% of 
the freshman engineering class, first-yea! 
enroliment in engineering 
2.3% in 1961. 

This is said to be significant because 
only 37,800 engineers were graduated in 
1960. A decade earlier, the nation grad 
uated 52,700. 

The Engineering Manpower Com 
mission of the Engineers Joint Council 
expects a skid to 32,000 by 1965 3 


decreased 
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Said J. Stefan and L. Boltzmann: “The ftota/ radiation from a black body is proportional 
to the fourth power of the absolute temperature of the black body.” 


Radiation is usually associated with high temperatures. Yet very cold bodies emit a radiation which can be highly significant 
in missile and space applications. The problem faced by infrared scientists, trying to detect variations in radiation from low 
temperature atmospheres, can be likened to detecting a one-foot cube of ice from a distance of five miles. 

Lockheed Missiles & Space Company scientists are deeply engaged in studying the problems of infrared emission from 
the earth and its atmosphere, as seen from orbital altitudes. Although the earth resembles a black body at 300° Kelvin, the 
emission from its atmosphere, under some circumstances, is much colder. To make measurements under these circum- 
stances, Lockheed has evolved radiometric equipment with one of the most sensitive detection systems yet conceived. 

Scientists and engineers must also take areful measurements of a potential employer. Lockheed Missiles & Space 
Company in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, invites this close scrutiny. As 
Systems Manager for the DISCOVERER and MIDAS satellites and the POLARIS FBM, Lockheed preeminence in Missiles and 
Space creates positions in many disciplines for outstanding engineers and scientists 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-13F, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required 
An Equal Opportunity Employer 


LOCAHEED MISSILES & SPACE COMPANY 


A GROUP DIVISION OF LOCKHEED A/RCRAFT CORPORATION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS 
programs. Other current programs include SAINT, ADVENT and such NASA projects as OGO, OAO, ECHO, and NIMBUS 


SUNNYVALE PALO ALTO, VAN NUYS, SANTA CRUZ SANTA MARIA, CALIFORNIA @¢ CAPE CANAVERAL FLORIDA @e HAWAII 
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IAS meeting told... 





Logistician Is Vital in Early R&D 


ORLANDO, FLA.—A convincing 
plea for including the logistics engineer 
in the early R&D phases of spacecraft 
development—as the key to successful 
manned spaceflight — was delivered at 
the National Aerospace Support and 
Operations meeting here last week. 

“The logistician, designer and relia- 
bility engineer working as a team must 
provide a means of circumventing .. . 
potential failures of equipment vital to 
life support and mission success,” three 
North American Aviation, Inc., engi- 
neers told the gathering, sponsored by 
the Institute of Aerospace Sciences. 

The engineers —- Dr. D. Amorelli, 
R. F. Wadsworth and G. O. Moseley, Jr. 
—cited the trade-offs between the vari- 
ous parameters of any given space mis- 
sion to support their argument. They 
also discussed the packaging, handling, 
transportation, sterilization, vehicle de- 
sign and communications pertinent to 
space resupply missions—and proposed 
one type of unmanned resupply vehicle 
for space operations. 

@ Launch concepts—Although two 
portions of the meeting were classified, 
the remaining six sessions covered the 
spectrum of space support and opera- 
tions from launch to space mechanics 
and space operations development. 

One paper attracting interest was 
“Operational Requirements for Large 
Space Vehicles,” by Jennings Simmons 
of Douglas Aircraft Co., Inc. Discussing 
the launch facility requirements to ful- 
fill space missions over the next 10 
years, Simmons compared the cost and 
adequacy of the “fixed” vs. the “mo- 
bile” launch concepts. 

From his analysis, he concluded that, 
from the standpoint of cost, the use of 
decentralized production facilities, wa- 
ter transportation, automatic checkout 
equipment and the mobile launch con- 
cept would be most effective. In addi- 
tion, he strongly endorsed the develop- 
ment of a workable booster recovery 
system and a fast method of transporta- 
tion for vehicle stages from the produc- 
tion facilities to the launch area. 

© Die all at once?—Emergency pro- 
visions for space missions should be 
planned so that the crew members 
would not become ineffective or die 
from starvation, thirst and lack of air 
at approximately the same time. 
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Two North American Aviation life 
sciences engineers pointed out that man 
could tolerate a certain amount of star- 
vation and dehydration, but not a lack 
of oxygen. Therefore, the oxygen sup- 
ply should far exceed the amount of 
food and water, so that he might con- 
tinue to live in an emergency situation 
wherein he was cut off from a new 
source of supply or return to ground 

For instance, the engineers point out 
that a mission planned for 5 days with 
normal quantities of food and water 
could be extended to 14 days if these 
supplies were ‘replaced by oxygen and 
lithium hydroxide. Or a 14-day mission 
could go to 33 days with atmospheric 
supplies and no food and water. The 
engineers postulated that man could tol- 
erate a 15% body weight loss from star- 
vation “oncurrent with a 20% loss from 
dehydration. 

e Zero g—a new way — Douglas 
Missile and Space Division described a 
novel method they are using to simu- 
late weightlessness on the ground. Three 
helium-filled balloons enshrouded by a 
28-ft. parachute canopy were attached 
to a man by means of a Navy MA 1 
step-in-type harness assembly. Two 
small balloons were attached to the sub- 
ject’s arm. 

Results of a number of tests show 
that test performance under normal 
gravity was generally superior to that 
under reduced gravity, although it var- 
ied from test to test. Perhaps the most 
significant thing about the report is that 
it showed that the balloon method may 
be an excellent predictor of performance 
under conditions of reduced gravity on 
force and torque tests. 

e Maneuverable unit for man— 
Bell Aerosystems Co. presented its one- 
man self-maneuvering unit (M/R, Nov. 
13, p. 29) and discussed some of its 
applications to space travel. The device 
was designed to minimize the control 
difficulties a man would experience 
when he moved a limb—thus moving 
his center of mass. The rocket belt 
places multiple-reaction control nozzles 
around his center of mass, minimizing 
rotations. 

According to Bell engineers, the belt 
was satisfactorily tested almost a hun- 
dred times at Wright-Patterson AFB in 
half-minute zero-g tests. 


Ihe company also proposed two 
units for use by men in open space. One, 
a bench-like arrangement, enclosed an 
attitude control system and had trans- 
lational contro] jets mounted on the 
frame. This unit would provide attitude 
stabilization and attitude control in each 
of the three axes, as well as translation- 
al control. 

Another unit proposed by Bell is a 
rigidly encapsulated system somewhat 
resembling a huge beetle. The unit 
would contain one man, an entire life 
support system, tools, etc., and have all 
the maneuverability and stability of the 
bench system. Bell said that analytical 
studies of the system showed that it 
could be built with considerable flexi- 
bility and light weight. 

The company also indicated that it 
was planning to build a six-degree-of- 
freedom simulator, which would enable 
it to develop orbital worker systems. 

e Maintenance techniques — Dr. 
Milton Weiss of American Machine & 
Foundry said that man does not neces- 
sarily have the ability to make the right 
decision or choose the proper option 
when faced with a system deviation or 
malfunction in space vehicles. He point- 
ed out that since space systems will be 
so complex, with the flight situation 
changing so rapidly, man may not re- 
member the order of his choices of deci- 
sion. Therefore, he said, a man-machine 
combination must be utilized, with man 
providing the failure inputs to a com- 
puter to reduce complexity of instru- 
mentation. The machine would then 
furnish him with the correct decision. 

Dr. Weiss’ statement about the ability 
of man to make decisions touched off 
more discussion than any paper pre- 
sented at the conference. 

In another paper on maintenance 
techniques, the Radio Corp. of America 
said that presently available methods 
will not be adequate for long-duration 
missions. 

They said the best system would be 
a high-speed automatic tester using high- 
density packaging, remotely controlled. 
However, since this would be so expen- 
sive in weight, the most practical 
method is to monitor performance pa- 
rameters of components and detect 
faults before complete failures. 3 
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Reason regulates 


Guided Missiles Range Division of Pan 
American World Airways, Inc., as prime contractor 
tothe U. S. Air Force at Cape Canaveral, is increas- 
ing technical staffs in Planning, Engineering and 
Operations of the Atlantic Missile Range. 

Technically respected people with leadership 
ability are needed to fill these new career positions. 

Current requirements are for physicists, engi- 
neers and mathematicians with B.S., M.S., and 
Ph.D. degrees. 
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all things ... Epictetus 


For a prompt reply, address your inquiry in 
confidence to: Professional Employment Man- 
ager, Guided Missiles Range Division, PAN 
AMERICAN WORLD AIRWAYS, INC., 
Dept. V-46, P. O. Box 4336, MU 113, Patrick 
Air Force Base, Florida. 

All qualified applicants will be considered for 
employment without regard to race, creed, color 


or national origin. 


GUIDED MISSILES RANGE DIVISION 
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New Product of the Week: 
PCM/Video Ground System 


A PCM/VIDEO SYSTEM which 
meets al] IRIG requirements and pro- 
vides automatic reduction of serial digi- 
tal telemetered signals from any data 
source conforming to the spirit of IRIG 
recommendations is being marketed by 
Monitor Systems, Inc. 

Designed for maximum versatility, 
the system provides several modes of 
operation. An output is supplied for re- 
cording directly on magnetic tape in 
seria] form. Data for digital-to-analog 
conversion and quick-look analog dis- 
play may be selected. Data may also be 
fed directly in real time to a general 
purpose digital computer, or selected 
data may be recorded in any digital 
computer format. 

Automatic tracking circuits vary the 
internal clock frequency to follow 
changes in the incoming bit rate. An 
internal PCM signal simulator provides 
digital inputs for complete checkout of 
the ground station. The PCM simulator 
permits convenient calibration of the 











analog quick-look displays. Absolutely 
no adjustments are required by the new 
system. 
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Delay Line Network 


A multi-tap high accuracy delay 
line with excellent high-frequency re 
sponse is available from Columbia Tech 
nical Corp. The unit, Type CTC-1068 
“Q-Line” has an 8 mc bandwidth for 
an overall delay of 6.3 microseconds, at 
an impedance level of 200 ohms. The 
resulting rise time is 0.08 microsecond, 
yielding a delay-to-rise time ratio of 
about 80:1. The Q-line has 63 taps 
spaced at 0.1 microsecond intervals 
Overall delay as wel! as tap delay ac 
curacy are +1%. The ‘temperature co 
efficient of delay is 30 ppm/°C 
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Adaptable Pulse Generators 


The Electronics Division of Bulova 
Watch Co. has available a line of highly 
adaptable pulse generators and voltage 
reference sources. 

Requirements for pulses with rapid 
rise times at high stabilities can be met 
with a unit which incorporates a block- 
ing oscillator as the pulse-forming cit 
cuit with a crystal-controlled oscillator 
drive. Another pulse generator available 
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Used by Leading Manufacturers of Guidance and Propulsion Systems In Aero-Space Applications 


Where extreme accuracy, reliability and consistent perform- 
you can depend on the pioneers and 
leaders in welded metal diaphragm bellows research, engineer- 
ing and manufacturing to deliver the results. 

Design and manufacturing services are available in full depth 
from our plants on the east and west coasts. 


WELDED DIAPHRAGM BELLOWS By METAL BELLOWS CORP. 





CORPORATION 





METAL 


Claws = 

















103 MICA LANE, WELLESLEY HILLS 82, MASSACHUSETTS ~ Pacific Division: 20979 Knapp Street, Chatsworth,(L.A.) California 














Circle No. 13 on Subscriber Service Cord 











utilizes an astable multivibrator, housed 
in an oven, to provide good frequency 
stability over a wide range of ambient 
temperatures, to supply pulses at a fun- 
damental frequency and also at twice 
the base frequency. 

Among the voltage reference sources 
is a new unit well suited to missile 
applications because of its very small 
size, high accuracy, stability, and relia- 
bility. This unit, model MB151ZE, op- 
erates over an ambient range of —55 
to +90°C. Voltage ranges between 5 
and 28 vde are available. 
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Beryllium Analyzer 

Kleber Laboratories, Inc. is market- 
ing a beryllium analyzer for laboratory 
use. This unit, Model BAL 35, has been 
developed in response to the require- 
ments for rapid analysis of beryllium 
containing ores, process streams, etc 
The detection technique is based upon 
the unique reaction, Be®(V,n) Be*. Utili- 
zation of a radioactivity antimony source 
provides the gammas which are neces- 
sary to initiate the reaction. The re- 
sultant neutrons are then counted, using 
a new design circuitry for maximum 
sensitivity and minimum background 
Five milligrams of BeO are readily de- 
tectable in a one-hundred-gram sample. 
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Precise Angle Indicator 


A precise angle indicator which ac 
curately reproduces and displays in digi- 
tal readout any angular displacement 
signalled by a remotely located synchro 
transmitter is in production at Clifton 
Precision Products Co., Inc. 

When the external synchro transmit- 
ter is displaced, the analog signal pro- 
duces an error voltage which is ampli- 
fied to drive the servo motor until a 
null is obtained. The servo motor is 
coupled through a precision gear train 
to the synchro control transformer, and 
a counter mechanism is placed in the 
gear train to accurately reproduce and 
display the angle. Standard accuracy is 
+6 minutes maximum, repeatability is 
+1 minute, while readibility is 0.5 min- 
utes. Slewing speed is 25°/sec. nominal 
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400-Milliwatt Transistors 


PNP silicon alloy transistors which 
have proved excellent for switching and 
chopping are now available from West- 
ern Transistor Corp. The devices feature 
an extremely high rate of reliability 
and meet MIL-S-19500B specifications. 
Their low collector saturation resistance 
(less than 10 ohms) provides a desir- 
able characteristic for switching appli- 
cations. Low offset emitter voltages, 
leakage currents into the “nano-amp” 
range, and high voltages in the reverse 
configuration enable them to perform 
unusually good chopper service. The 
WesTran devices are manufactured in 
the 2N327A series and 2N1228 series. 
For special application within both the 
series, units can be furnished in dual 
matched pairs. 
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Paired Frequency Filters 


Dytronics Co. of Columbus, Ohio, 
is manufacturing two separate variable- 
frequency filters mounted in a single 
package. The two filter sections may be 
used in separate circuits as individual 
filters or may be cascaded to produce 
additional response characteristics. Each 
filter section can operate as either a low- 
or high-pass filter with cutoff frequen- 


BAR X SEALS EVERYTHING 


AT TEMPERATURES FROM —400°F TO +1500°F! 
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cies adjustable from 1 to 100,000 cps. 
Each filter section has a nominal at- 
tenuation rate in the stop-band of 36 
db/octave. If the filters are cascaded 
and operated as either low or high pass, 
the attenuation rate doubles. The unit 
may also be used as a band-pass filter 
with individual control over both the 
high and low cutoff frequencies. 
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Variable Attenuators 


Microwave Associates, Inc. has in 
production four calibrated variable at- 
tenuators for power level adjustment in 
microwave equipment and laboratory 
test applications. The two types offered 
are well shielded, compact, rugged, eco- 
nomical, and operate at temperatures 
up to 130°C. All units feature low 
bilateral VSWR, 1.20 (max.), negligible 
rf leakage, and anti-backlash construc- 
tion. The attenuating vane in Type 1 
(MA-527A and MA-670) is controlled 
by a micrometer mounted atop the con- 
trol box to assure anti-backlash opera- 
tion combined with accurate reproduci- 
ble calibration. In type 2 (MA-580A 
and MA-587) the attenuating vane is 
controlled by a spring-loaded knob 
driven tuner with a device for locking 
at any desired value of attenuation. 
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THERMOCOUPLE CATALOG —A 
56-page catalog (TC13A) on the com- 
prehensive line of thermocouples for 
industrial application is available from 
the Wheelco Industrial Instruments Di- 
vision of the Barber-Colman Co. The 
catalog carries not only descriptive in- 
formation on these products, but engi- 
neering information on thermocouple 
usage and application. 
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ANTENNAS—A catalog covering large 
parabolic antennas is available from 
the Andrew Corp. It discusses their new 
patented HUBLOC construction, which 
provides added strength and stiffness 
while reducing weight. Specifications on 
28- and 60-ft.-diameter reflectors are 
given with information on antenna feeds, 
reflector surfaces, supports, mounts and 
radomes. 
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CONTROL VALVES—An 8-page Con- 
trol Valve catalog DCV-1 is available 
from OPW-Jordan. The booklet shows 
OPW-Jordan’s complete line of Control 
Valves from %-6 in. sizes; metals avail- 
able including ductile iron, cast iron, 
cast steel, stainless steel, bronze, monel, 





and aluminum; pressure and tempera- 
ture ratings; features; capacity charts; 
names of parts; dimensions; flow chart; 
diagrams of various hook-ups; sample 
specifications; and information on when 
to use a controller and when to use a 
positioner. 
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RECORDERS—Catalog information on 
Multipoint Recorders is available from 
the Wheelco Industrial Instruments Di- 
vision of the Barber-Colman Co. The 
catalog sheet includes descriptive infor- 
mation and specifications of Multipoint 
Recorders up to and including 24 points 
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POWER SUPPLIES—A catalog which 
describes a complete line of high-effi- 
ciency, compact, highly regulated d-c 
power supplies is available from Valor 
Instruments, Inc. The switching pre- 
regulator (an instrumentation which of- 
fers essentially lossless regulation) is 
explained, together with its application 
as a power supply pre-regulator. The 
complete line illustrated in catalog 
PS961 includes modular, rack and 
cabinet models for both O.E.M. and 
laboratory applications. The outputs 
range from 200 milliamperes to 30 am- 
peres and 60 volts with regulations of 
0.01% and 0.1%. 
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--0 leakage, even with Helium 





Proven reliability of the basic Circle Seal design, supplemented by precision production 
techniques, have made Circle Seal valves renowned for operational 
dependability in the most critical aircraft, missile and ground support applications. 
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200 SERIES CHECK VALVE 


¢ Absolute zero leakage 

¢ 0-3000 psi. 

¢ Low cracking pressure 

¢ Mounting versatility for any appli- 
cation 

¢ Ideal in applications from vacuum 
to low or high pressure pneumatic 
or hydraulic systems encompassing 
the entire range of exotic fuels and 
oxidizers 


800 SERIES CHECK VALVE 
LOW PRESSURE 


¢ Perfect sealing from 0-600 psi. 

* Low cracking pressure 

¢ Minimum pressure drop 

¢ Unaffected by O-ring swell 

¢ Perfect for applications requiring 
a combination of low pressure drop 
and zero leakage 


2600 SERIES MINIATURE 
CHECK VALVE 

* Superior performance from 0-3000 
psi. 

¢ Leakproof sealing assured by resil- 
ient seals 

¢ Minimum size and weight 

¢ Suitable for mounting in any posi- 
tion 

¢ Maintenance-free reliability 
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BAIRD GOLD 


Dr. Walter S. Baird: Chairman of the 
board of Baird-Atomic, Inc., has been 
added to the board of directors of Dy- 
namics Research Corp., Stoneham, Mass. 
Sims McGrath has been elected to the 
same board. 


Theodore Gold: Former Wall Street 
security analyst has joined Dunn Engineer- 
ing Corp. of Cambridge, Mass., as vice 
president and treasurer. 


Herman Kockritz: Appointed vice 
president of the Benematic Division, Ben- 
erson Corporation, Evansville, Ind. He 
will direct sales and marketing plans for 
the division. Kockritz was formerly in- 
dustrial marketing manager for Lear, Inc., 
of Grand Rapids, Mich. 


Thomas K. Fox and David Wester- 
mann: Elected vice president, and vice 
president and general counsel, respectively, 
of Hazletine Corp., Little Neck, N.Y 
Fox’s duties will be in administrative 
control, corporate operational planning 
and policy formulation. Westermann, in 
addition to his legal duties, will have 
responsibilities in management. 


Dr. Paul D. Greenberg: Named to 
head the new Command System Depart- 
ment at System Development Corporation, 
Santa Monica, Calif. The department 
will carry out a multimiilion-dollar con- 
tract from .the Advanced Research Proj- 
ects Agency for research and development 
in command and control systems. 


Algert G. Grimaila: Appointed chief 
engineer for Space Technology at Western 
Center, Motorola Military Electronics 
Division, Scottsdale, Ariz. In the newly 
formed division he will further expand 
Motorola technology in the space elec- 
tronics field, direct technical studies and 
proposals on space programs, and supply 
engineering support to the Marketing Di- 
vision. Grimaila has been with Motorola 
for eleven years in various capacities. 


Paui E. Brodrick: Elected to the newly 
created post of vice president-finance; 
Courtney Moe and Royce B. McKinley 
to membership on the board of Ultrasonic 
Industries, Inc., Plainview, L.L, N.Y. 
Brodrick is vice president and treasurer, 
McKinley is vice president and secretary 
and Moe is management associate of a 
partner company. 


missiles and rockets, December 11, 1961 








WISHART 


Paul B. Wishart, President of Minneap- 
olis-Honeywell Regulator Co. since 1953 
has been elected chairman of the board 
and chief executive officer, succeeding 
Harold W. Sweatt, son of the company’s 
founder, who has been named chairman 
of the finance committee. Wishart’s career 
with the company spans a 20-year period. 
James H. Binger, former vice president 
and director, succeeded Wishart as presi- 
dent. At the same time a third executive 
vice presidency was created and Stephen 
F. Keating, also a vice president and mem- 
ber of the board, was elected to the new 
post. 


W. D. Jones: Named manager of mar- 
ket planning for B. F. Goodrich Aerospace 
and Defense Products. He has been with 
the company for almost 20 years, having 
joined as a sales engineer. Prior to his 
present position he was manager of rocket 
motor sales at Rialto, Calif. 


Joseph A. Ricca, formerly a manage- 
ment consultant in the fields of marketing 
and general management, and Charles H. 
Sword have joined Ford Motor Com- 
pany’s Aeronutronic Division. Ricca, who 
has held positions with Hubbard and Com- 
pany, DuMont, and Norden-Ketay Corp., 
was named manager of planning for elec- 
tronics operations; Sword was selected as 
manager of operations staff for electronics 
operations. He was previously with North 
American Aviation’s Autonetics Division 


William F. Savers: Former president of 
the Aircraft Radio Corp. has been named 
assistant to the president of Autonetics 
Division of North American Aviation, Inc 
He was formerly associated with The Mar- 
tin Company and Booz, Allen and Ham- 
ilton 


Norman C. Pickering: Elected president 
and director of Astrosonics, Inc., Syosset, 
N.Y. He was formerly vice-president and 
technical director of Avien, Inc., president 
of Charles Denning, Ltd., and founder and 
president of Pickering & Co. 


Roy W. Fox: With Hamilton Standard 
division of United Aircraft Corp. since 
1949, has been appointed chief of in- 
dustrial engineering, while also continuing 
to direct the division’s cost engineering 
activities. 
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FOR 
THE 
SPACE 
AGE 


Since the early days of “wireless” 
Blaw-Knox has been designing, fab- 
ricating and erecting towers and spe- 
cial structures to support equipment 
used to penetrate space. This long 
experience with the problems in- 
volved in this field is the reason sys- 
tems companies and governmental 
agencies continue to utilize Blaw- 
Knox specialized facilities. 

Call Blaw-Knox early in the plan- 
ning stages for consultation and as- 
sistance on the design and fabrica- 
tion of either prototype or produc- 
tion items. Blaw-Knox Company, 
Pittsburgh 38, Pennsylvania. 


SPECIAL STRUCTURES AND TOWERS FOR 


TRACKING, PROBING, SEARCHING, 
COMMUNICATION EQUIPMENT 


BLAW-KNOX 


Special Structures 
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PROPELLANT 
POWERED 
ACTUATORS 


that develop more energy 
per pound per cubic inch 


than conventional actuators 


Rocket Power Inc., has 
designed, tested, qualified 
and produced a wide 
range of precision 
propellant-power actua- 
tors for critical aircraft/ 
missile applications. 
These versatile devices 
are used to — 

@release @ eject 

@ separate @ open 

@ close ® position 

@ push @ pull 


Rotary or linear, they 
provide high reliability 
and instant response. 


Let an RPI development 
team help solve your ac- 
tuator problem. They're 
available for consulta- 
tion at your call. 


FOR TECHNICAL DATA on 
RP! propellant-powered ac- 
tuators, write Technical 
Bulletin #1100. 
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AIR FORCE 


$24,600,000—North American Aviation, Inc., 
Los Angeles, for production of Hound Dog 
missiles and Minuteman missile guidance 
sets 


$20,000,000—-General Dynamics/Astronautics 
Corp., San Diego, for activation of Atlas 
ICBM silo squadrons to accept the Atlas 
F version. Work will be done at San 
Diego, Vandenberg AFB, Calif., Schilling 
AFB, Kan., Lincoln AFB, Neb., Altus AFB, 
Okla., Dyess AFB, Tex., Walker AFB, N.M 
and Plattsburgh AFB, N.Y 


$15,750,000—International Business Machines 
Corp., New York City, for technical serv- 
ices On maintenance and logistics support 
for Sage computers. 


$9,136,605—Lockheed Aircraft Corp., Sunny- 
vaie, Calif., for production and installa- 
tion of tracking and communications 
equipment for satellite 


$8,727,000—-Aerojet-General Corp., Sacramen- 
to, Calif., for production of Titan I! pro- 
pulsion systems and related items and for 
production of Titan I propulsion systems 
and related spares (2 contracts) 


$5,592,464—Burroughs Corp., Detroit, for co- 
ordinating data transmitting sets 


$5,240,000—Boeing Co., Seattle, for research 
and development in connection with 
hardened and mobile Minuteman weapons 
systems and for engineering planning and 
studies, field assembly and checkout and 
engineering testing of the Minuteman 
weapons system (2 contracts) 


$4,500,000—Pratt & Whitney Aircraft Division, 
West Palm Beach, Fia., for advanced en- 
gine development for liquid-hydrogen 
rocket engines for the Centaur program 


$4,219,000—Martin Co., Denver, for procure- 
ment for Titan I follow-on missiles 


$4,000,000—General Dynamics Corp., San Di- 
ego, for development of high-impulse 
upper-stage vehicle for the Centaur pro- 
gram 


$2,100,000—Philco Corp., Palo Alto, Calif., for 
production of satellite control systems 


$2,035,000—American Bosch Arma Corp., Gar- 
den City, N.Y., for research and develop- 
ment on the Atlas inertial guidance sys- 
tem 


$1,576,200—General Dynamics Corp., San Di- 
ego, for research on a multiple interceptor 
satellite concept applicable to the ballistic 
missile boost intercept program 


$1,500,000—MecDonnell Aircraft Corp., St 
Louis, for modification kits for GAM 72 
missiles. 


$1,260,000—Lockheed Aircraft Corp., Missile 
and Space Co., Sunnyvale, Calif., for fab- 
rication and test of Agena D vehicles 


$1,251,926—Allis-Chalmers Co., Harvey, Ill., 
for manufacture of diesel generators for 
the Minuteman installation at Ellsworth 
AFB, 8:D 


$1,231,000—Hughes Aircraft Co., Culver City, 


Calif., for technological investigation of 
an advanced-base interceptor 
$1,197,000—Space Technology Laboratories, 


Inc., Los Angeles, for technological inves- 
tigation of advanced space-based inter- 
ceptors 


$1,000,000—Space Technology Laboratories, 
Los Angeles, for development work on 
spacecraft for the Vela Hotel program 


$300,000—McCormick-Selph Associates, Hol 
lister, Calif., for solid-propellant gas gen 
erators 


ARMY 


$14,349,192—-Western Electric Co., New York 
City, for work on the improved Nike- 
Hercules acquistion radar, work to be 
done at Western Electric’s plant at Burl- 
ington, N.C., and the General Electric 
plant in Syracuse, N.Y.; and for Nike- 
Hercules ground guidance and control 
equipment, work to be done at Burling- 
ton, N.C., Douglas Aircraft, Santa Monica 


Calif., and Continental Can plant, Chi- 
cago. (2 contracts) 

$5,000,000—-Raytheon Co., Lexington, Mass 
for Hawk missile ground support equip- 
ment, work to be done at plants in 
Andover, Waltham and Dighton, Mass 
and for continued R&D on the Hawk 


missile system, work to be done at Bed 


ford and Wayland, Mass 


$1,700,000—DeHavilland Aircraft Corp. of Can- 
ada, Ltd., from Canadian and U.S. Gov 


ernments, for work on the U.S. Army’s 
Mauler air defense weapon system 
$1,146,000—Western Electric Co., Inc., New 


York, for procurement of spare parts for 
repair of Nike-Hercules (3 contracts 


$589,166—Raytheon Co., Lexington, Mass., for 
stabilized magnetron assembly and for 
repair parts, both for Hawk missile sys 


tems (2 contracts) 
MISCELLANEOUS 
$135,000—The Hoover Co., Electronics Divi 


sion, Timonium, Md., from Boeing Co 
for electronic test equipment for the Min- 
uteman weapon system 


NAVY 


$2,250,000—Westinghouse Electric 
Arm Division, Baltimore, for 
launch and sea energy recorder 
for Polaris missiles 


Corp., Air 
underwater 
systems 


$2,102,948-—Norris-Thermador Corp., Los An 
geles, for Zuni metal parts 


$2,000,000—Fairbanks Morse & Co., New York 
for providing 12 diesel-powered generating 
sets for a new submarine tender, the 
AS-32, being constructed to support the 
Polaris missile program 


$1,800,000—DuKane Corp., St. Charles, Ill 
for manufacture of classified, highly spe- 
clalized electronic components for static 
missiles (a new type of sea mine) 


$264,989-—-Walter Dorwin Teague Assoc., New 
York City, for documentation services for 
Terrier, Tartar and Talos guided missiles 
and their associated test equipment 


NASA 
$419,100—Blount-Todd, for fabrication, in 
stallation and checkout of steel launch 
pedestal for Saturn launch complex 37 


at Cape Canaveral 


$316,934—Jackson and Moreland, Inc., Boston 
for architect engineer design services for 
a lunar landing research facility 
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—when and where——— 


DECEMBER 


Eastern Joint Computer Conference, spon- | 


sored by IRE-PGEC, AIEE and ACM, 
Sheraton Park Hotel, Washington, D.C., 
Dec. 12-14. 

Wright Brothers Lecture, sponsored by In- 
stitute of the Aerospace Sciences, 
Smithsonian Institution, Washington, 
D.C., Dec. 18. 

Annual Meeting, American Association of 
Advancement of Science, Denver, Dec. 
26-31. 

Annual Meeting, American Statistical As- 
sociation, Roosevelt Hotel, New York 
City, Dec. 27-30. 


JANUARY 


Automotive Engineering Congress and Ex- 
position, sponsored by Automotive En- 
gineers, Inc., Cobo Hall, Detroit, Jan. 
8-12. 

8th Annual Symposium on Reliability and 
Quality Control, Statler-Hilton Hotel, 
Washington, D.C., Jan. 9-11. 

1962 Business Outlook Conference, spon- 
sored by the Los Angeles Chamber of 
Commerce, Biltmore Hotel, Jan. 10 

30th Annual Meeting, Institute of the 
Aerospace Sciences, Hotel Astor, New 
York City, Jan. 22-24. 

National Plant Engineering and Mainte- 
nance Show and Conference, Conven- 
tion Hall, Philadelphia, Jan. 22-25 

Solid Propellant Rocket Conference, ARS, 
Baylor University, Waco, Tex., Jan. 
24-26 


FEBRUARY 


Western Electronic Week and Pacific Elec- 
tronic Trade Show, Las Vegas, Nev., 
and Los Angeles, Feb. 3-11. 

Winter Convention on Military Electronics, 
IRE, Ambassador Hotel, Los Angeles, 
Feb. 7-9. 

International Solid State Circuits Confer- 
ence, Philadelphia, Feb. 14-16. 

Tracking and Command of Aerospace Ve- 
hicles, Institute of the Aerospace Sci- 
ences, San Francisco, Feb. 19-21. 

30th Annual Symposium on Nondestructive 
Testing of Aircraft and Missile Com- 
ponents (Southwest Research Institute), 
Gunter Hotel, San Antonio, Feb. 27- 
Mar. | 


MARCH 


5th Annual Technical Conference, Society 
of Vacuum Coaters, Sheraton-Cleveland 
Hotel, Cleveland, Mar. 6-7. 

Armed Forces Communications and Elec- 
tronics Association, Cape Canaveral 
Chapter, symposium to be held in 
Cocoa Beach, Mar. 6-8. 

1962 Symposium on Packaging of Chemi- 
cal Products, sponsored by Manufac- 
turing Chemists’ Association, Inc., St. 
Louis, March 13-14. 

3rd Symposium on Engineering Aspects 
of Magnetohydrodynamics, sponsored 
by Univ. of Rochester, ATEE, IRE, 
IAS, University of Rochester, N.Y.., 
March 28-29 
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editorial... 








The Two Sides of the Patent Coin 


ET’S NOT UNDERESTIMATE the importance 

of the battle over federal patent rights which will 
flare again when Congress reconvenes next month. 

The 170-year-old U.S. patent system has been 
carefully nurtured as one of the sparkplugs of our 
free enterprise economic system. 

Even the Russians have a patent system of sorts. 

Rep. Daddario (D.-Conn.), chairman of the 
House Science and Astronautics Subcommittee on 
Patents and Scientific Inventions, has pointed out 
some of the patent benefits in his home state. United 
Aircraft traces its existence to basic internal com- 
bustion patents. Raytheon’s growth is attributed, in 
part, to basic electronics patents. There are many 
other firms throughout the industry which can trace 
their start in life to important patents. 

Rep. Mitchell (D.-Ga.), on the other hand, has 
cited the recent refusal of a Texas firm to accept 
a NASA contract because of stringent patent 
restrictions. 

There, simply, are the two sides of the coin. 
Progress based on patent protection. Lack of progress 
stemming from refusal of protection. 

“The evidence is overwhelming that the absence 
of patent incentives in such contracts leaves industry 
reluctant to expend its maximum efforts and closely 
held background knowledge,” says Sen. Engle (D.- 
Calif.). 

Certainly, the job will get done. There are very 
competent firms in the industry willing to tackle 
government research and development work, what- 
ever the situation they face on patents. 

But the real problem was made clear in Senate 
testimony early this year by Deputy Assistant De- 
fense Secretary Bannerman: 

“Many of the most competent industrial labora- 
tories which have done the most advanced work in 
fields of interest to us are not normally for hire to 
develop products for others to make commercially. 
Our goal is not the mere placement of research and 
development contracts but the placement of those 
contracts with firms currently developing the most 
advanced technology.” 

In other words, we cannot today settle for less 
than the best—yet the patent situation may be forc- 
ing us to do just that. 

The Department of Defense licensing approach 
to the patent question, while not itself very satis- 
factory to the industry, now emerges as considerably 
more liberal than the philosophy of NASA and the 
Atomic Energy Commission. 

Indeed the Machinery and Allied Products Insti- 
tute asserts, in a report just issued, that the more 
acceptable Pentagon position is in danger of being 
outflanked while the government backs by default 
into a “government-take-all” policy. It charges that 
this is due to lack of firm congressional policy on 


patent rights in government research and develop- 
ment contracts. 

MAPI is only one of the organizations concerned 
over the problem. Others include Aerospace Indus- 
tries Association and Electronic Industries Associ- 
ation, which earlier this year issued a biting com- 
mentary entitled “An American Patent Tragedy” by 
Elmer J. Gorn, patent counsel of Raytheon. 

With Congress accused of permitting a “govern- 
ment-take-all” patent policy by default, what is the 
situation in regard to legislation on the Hill? 

At least two bills are being studied by the sub- 
committee on patents of the Senate Judiciary Com- 
mittee. 

A bill to liberalize the National Aeronautics and 
Space Act in favor of the license approach was 
passed by the House of Representatives of the 86th 
Congress. It was not acted upon by the Senate that 
year, necessitating a fresh start. 

This year, Rep. Daddario introduced H.R. 1934, 
based on the previously approved legislation. The 
late Rep. Brooks, chairman of the House Space 
Committee, introduced a similar bill. No action has 
yet been taken on these. 

One point, meanwhile, is being overlooked. 

Before the next round starts, the major aerospace 
firms would gain stature if they would make an effort 
to turn a source of dissension within the industry 
into a source of strength for their patent proposals. 
We are referring to the fact that major missile/space 
firms frequently deny to their subcontractors the 
same rights they are demanding from government. 

“Certainly, we do,” the procurement director of 
a major firm told us the other day. “It doesn’t happen 
often and it’s almost unavoidable. But that doesn’t 
make it right.” 


FRANK ATTITUDE such as that is a big step 

toward curing a real industry sore point. Talks 
starting from there could clear up a lot of resent- 
ment. There is nothing more irritating to the owners 
of small firms than to be told that patent infringe- 
ment never happens—when they well know that it 
does. 

Mere acknowledgment of the problem would do 
much toward securing support of the smaller firms 
in the larger industry-government conflict over 
patents. Talks then could proceed to a more equitable 
solution, if one exists, of the contractor-subcontractor 
patent relationship. 

But the major firms will find little support from 
small business in their patent battle until the first 
step is taken. The large industry associations who 
are so vocal in the patent fight would do well to give 
some thought to suggesting that to their membership. 


William J. Coughlin 
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